=) 


ae mA 
af 
=a 





qn 





4 


















AGRICULTURAL CHEMICALS SULPHATE of AMMONIA 
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DOT 
TOXAPHENE 
BHC 
CHLORDANE 
LINDANE 
ROTENONE 
SABADILLA 
PYRETHRUM & PYRIN 
PIPERONYL BUTOXIDE 
ALLETHRIN 
ANTU 
TEPP 
PARATHION 
AIDRIN 
2, 4-D & 2, 4, 5-T 
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LOOK TO POWELL...FOR CONSISTENT, 





NOW-— you can enjoy the benefits of new and vastly su- 
perior POWCO BRAND EMULSION CONCENTRATES. 


POWCO BRAND EMULSION CONCENTRATES now provide — 
Rapid Emulsification ! 
Improved Stability ! 
Compatability with fungicides! 


They render the question of water hardness or softness 
purely incidental — and they cost no more! 


For proper balance between quality and cost... 
look to Powell! 


John Powell & Co., Inc. 


ONE PARK AVENUE, NEW YORK 16, N. Y. 
Sales Offices: Philadelphia + Pittsburgh - Chicogo - Huntsville - Fort Worth » Omaha + San Francisco 
Representatives in Principal Cities of the World 


TROUBLE-FREE QUALITY 





Published monthly. Annual subscription: in the United States. $3.00; Canada and Mexico. $4.00; other countries. 
$5.00. Entered as second-class matter, January 15, 1910. at the Post Office at Philadelphia. Pa., under Act of 
March 3, 1879. Registered in United States Patent Office. Publication office. 317 N. Broad St., Phila. 7, Pa. 
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How to Repair or Overslip 
Damaged Bags 


If seriously damaged, slip an over- 
slip over the damaged bag (with con- 
tents intact), then close with a wire- 
tie or string, or roll the top down 
and staple it. 





Use of Hand Trucks... Trucks 
(and chutes and conveyors) should 
be free of protruding nails, splinters, 
etc. 


Two-wheel trucks should have wide, 
extended lips, as narrow-blade lips 
cut into the sacks. Wood or metal 





How to Lift and Carry... One 
man should pick up the sack with 
his hands underneath it, preferably 
at diagonal corners. Two men should 
lift the sack with the hands under- 
neath it, supporting the four corners, 


If the damage is minor, or an over- 
slip is not available: 1. Straighten 
paper near the tear; place torn ply 
or plies in original position; clean 
off any loose material or dirt. 2. 
Apply moistened gummed tape, cut 
4 or 5 inches longer than the tear. 
Use single, overlapping, or crossed 
patches, depending on size and kind 
of tear. 3. If more than one ply is 
severely ruptured, patch each ply 
separately. 

A 3-inch, 40-lb. or 50-lb. gummed 
kraft tape is satisfactory. Carry re- 
paired sacks with the patched sideup. 


Bemis 





lip extensions may be added. Sacks 
should be piled flat. Small wooden 
pallets may be used if the truck lip 
is adequate. 

On four-wheel trucks, sacks should 
be stacked flat and even with the 
truck edges, with the end sacks in- 
terlocked. 








Never grip or pull at the corners. 
Never drag the sack across the floor. 
Never, with a tied closure, pull at 
the closed end. Carry the sack with 
the edge resting against the body, 
or flat on the shoulder. 


Want the Whole Story? 


Ask your Bemis Man for free, illus- 

trated copy of Bemis Multiwall Pack- 

aging Guide. It deals with Storage, 

Filling and Closing, Handling, Palle- 

tizing and other important subjects. 
eS) a e 


If you need cotton or burlap bags 
also, Bemis is your best source. 





St. Louis 2, Missouri 
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LION PROVIDES DEPENDABLE ONE-STOP 
NITROGEN SERVICE FOR FERTILIZER MANUFACTURERS 








LION ANHYDROUS AMMONIA—F or formulation. A uniformly 
high-quality basic product. Nitrogen content, 82.25%. 


LION AQUA AMMONIA—For formulation or acid oxidation. 
Ammonia content about 30%. Other grades to suit you. 


LION NITROGEN FERTILIZER SOLUTIONS—For formulation. 
Three types to suit varying weather and manufacturing 
conditions. 

LION AMMONIUM NITRATE FERTILIZER—For direct application 
or formulation. Improved spherical pellets. Guaranteed 33.5% 
nitrogen. Serving Southern States 
LION SULPHATE OF AMMONIA—For direct application or for- Lien ya cae _— 
mulation. Large free-flowing crystals. Guaranteed nitrogen us if you have a formulation problem. 
content, 21%. 
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In this issue... 


Because of the importance of farm chemicals in 
combatting pests and helping farmers raise more food 
and fiber to feed an ever-increasing population, 
knowledge of when and where bugs will strike is of 
prime importance to formulators and mixers who will 
supply the chemicals to keep plants pest-free. That's 
the reason for our exclusive pest survey by Washing- 
ton Correspondent John Harms, on page 13. The 
map on page 15 shows probable areas of infestation. 


Mixed fertilizers marketed in the United States 
during the 1949-1950 fertilizer season were studied 
extensively by K. G. Clark and W. M. Hoffman, of 
the Bureau of Plant Industry, USDA. Their research 
was aimed at determining information on chemical 
composition of the materials. In Part One of their 
report, the scientists give information on various 
forms of phosphorus in fertilizers. The report appears 
on page 17. 


Although the pesticide industry has expanded 
by leaps and bounds during the past decade, it has 
been hard pressed to match the population increase 
in the United States and the resultant need of pest 
control chemicals to help make more food available 
to everyone. This problem was one of several dis- 
cussed by members of the National Agricultural 
Chemical Association at their spring meeting in San 
Francisco April 6-9. For a resume of the convention 
talks, read the article on page 24. 


Back in 1914 agricultural leaders suggested that 
something more than just nitrogen, phosphorus and 
potash was needed to insure big, healthy plants. 
That’s when boron was recommended as a plant 
nutrient to supplement NPK. Since that time, many 
more minor elements have been found to be benefi- 
cial to crops. For an exhaustive summary of minor 
elements, read Frank A. Gilbert’s article on page 27. 


E. F. Dietz, the man who wrote the provocative 
letter on page 33, is a Wisconsin farmer. A graduate 
of Wisconsin College of Agriculture in 1917, he spent 
some time in county agent work and says he always 
has taken an interest in ‘‘the soils angle of successful 
farming.” 


Ever wonder how much material you really have 
stored in that bin? If your present indicator doesn’t 
always tell you accurately, you may be interested in 
the Bin-Dicator described on the last page of this 
issue. 
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Cover Story 

Nitramoncal, a compound fertilizer of am- 
monium nitrate and calcium carbonate, is the 
main product of the Oesterreichische Stickstoff- 
werke Inc., Vienna, Austria. Photo shows the 
force water filter tank of the plant, one of the 
most modern in Europe for extraction of nitrogen 
from the air. 
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The people of the Carolinas 
were making fine textiles 
even before the Constitution 
was signed. The fame of Caro- 
lina Textiles has grown with 
the Countryandsohas Tennes- 
see’s part in this most impor- 
tant industry. Today, Tennes- 
see supplies Acetic Acid for 
bleaching and treating 
fabrics; Benzaldehyde for dye 
manufacture; Pig Iron and 
Ferro-alloys for machinery— 
not only to the Carolinas but 
to the other states producing 
textiles. And for cotton, the 
Principal raw material, 
Tennessee supplies Sulphate 
of Ammonia for mixed fertiliz- 
ers and Benzene Hexachlo- 
ride for dust and spray for- 
mulations to protect the crops 
from the Boll Weevil. 

Key industries in every 
state depend upon Tennessee 
for elements essential to their 
production processes. That's 
why Tennessee is known from 
Coast to Coast as an industry 
serving all industry. 
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NASHVILLE, TENNESSEE 


Producers of: FUELS » METALLURGICAL 

PRODUCTS + TENSULATE BUILDING 

PRODUCTS * AROMATIC CHEMICALS 

WOOD CHEMICALS + AGRICULTURAL 
CHEMICALS 
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Harvey P. Hood and John M. Kingsley 
have been elected to the board of directors 
of International Paper company to fill va- 
cancies. Hood is president of H. P. Hood 
& Sons of Boston, largest dairy company in 
New England. Kingsley has served as 
financial officer of Henry Phipps Estates for 
the past 10 years and is a director of the 
Bessemer Trust company. 


New Buffalo sales and engineering office 
of Multiwall division, St. Regis Paper com- 
pany is being headed by Kenneth L. Moore 
as manager. Moore has been handling sales 
in the northern New York area for the past 
two years and has been with the company 
since 1937. The Buffalo office opened 
April 1. 


Ethyl corporation, New York, has pro- 
moted Dr. Charles L. Smith to the newly- 
created position of associate director of 
product development in charge of agricul- 
tural chemicals. Dr. Smith assists William 
T. Hack, director of product development. 
He joined the company three years ago. 


A fertilizer and feedstuffs department has 
been set up by A. W. Horton & company, 
of Los Angeles. Frank F. Hochhausler was 
appointed head of the department. Hoch- 
hausler has owned and operated his own 
companies, importing and exporting ferti- 
lizers and teedstuffs in Germany for 28 years. 


Four appointments were announced re- 
cently in the plant food division of Inter- 
national Min. & Chem. E. Meade Wilson 
is new area manager at Mulberry, Fla.; 
D. N. Barksdale is assistant to Wilson; 
W. P. Burke is new district sales manager at 
Albany, Ga. and S. Ralph Smith succeeds 


Burke as area credit manager. 


May, 1952 





chemicals facts 





-.- Briefly Noted 


Raleigh office of Potash Company of 
America closed April 1, and G. Albert 
Woods, formerly sales representative in 
North and South Carolina, now has head- 
quarters in Washington, D. C. He con- 
tinues in charge of the Carolina-Virginia 
territory. 


Died: Howard Marschutz, manager of 
Waterproof sales for Bemis since 1943, and 
employed by the company since 1916, 
March 10 after an automobile accident. 
Marschutz served two years in the Navy in 
World War I. 


Interested in the new Virginia fertilizer 
law? Copies now are available, according 
to Rodney C. Be ry state chemist. They can 
be obtained by writing to Department of 
Agriculture and Immigration, Division of 
Chemistry, 1123 State Office Building, 
Richmond 19, Va. The 1951 report on 
Economic Poisons also is available in booklet 
torm from the office. 


P. D. Sanders, editor ot the Southern 
Planter, helped spearhead the drive for the 
new law as a ‘farm measure.” He said the 
legislation brings recommendations more in 
line with adjoining states and will be help- 
ful to the fertilizer industry. The fertilizer 
law becomes effective July 1. 


Between $150,000 and $200,000 was 
spent by Richardson County farmers, accord- 
ing to a survey made in 1951 at Falls City, 
Neb., for fertilizers and soil minerals. A 
survey of dealers there reveals that 2,200 
tons of fertilizers were bought plus about 
70,000 tons of anhydrous ammonia which 
was applied to about 1,700 acres. 


Gro-Mo Fertilizer and Chemical company 
opened its doors at McCook, Neb., re- 
cently. Don Dunscombe, formerly of 


Clarkton, Mo., is new manager. John T. 
Harris is president of the company, which 
produces anhydrous ammonia fertilizer and 
handles other agricultural chemicals. 


Possible construction of a sulfur plant in 
Big Horn basin of Wyoming to utilize out- 
put of sour gas from the new Five Mile area 
northwest of the Worland field in Big Horn 
County depends upon proof of adequate 
reserves for further drilling, M. A. Machris 
of Wilshire Oil company reported recently. 
One well now tested has assured produc- 
tion of large volume of gas with a sulfur con- 
tent of 6.6 tons per million cubic feet. 


Two new directors have been added by 
Link-Belt. Robert C. Becherer, executive 
vice president and William J. Kelly, presi- 
dent of Machinery & Allied Products insti- 
tute were appointed to the board. Becherer 
was elected president to succeed George 
P. Torrence who retired. 


Died: Robert C. Charlton, chief chemist 
and director of chemical control of the 
American Agricultural Chemical company, 
suddenly March 25. Charlton had been 
with the company for 32 years, starting in 
1920 at the Baltimore plant. 


New assistant manager of the Nitrogen 
Products sales section of DuPont's Poly- 
chemicals department is Clarence D. Bell, 
who succeeded Dr. Frank G. Keenen. 
Keenen is section manager. Other changes: 
McKay Collette was transferred from Nitro- 
gen Products sales section in Mid West to 
Sales Promotion in Wilmington, Del.; Vernon 
S. Peterson, of Ames, la., replaced Collette. 


Miami Fertilizer company isn’t located in 
Miami, O. (a non-existent city) as reported 
in the February Brizfly Noted. It’s in Xenia. 
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Phillips is producing nitrogen fer- 
tilizer materials at full capacity. But 
even our tremendous rate of produc- 
tion isn’t always sufficient to meet 
today’s demand. We’ll do our best 
for you. Keep us in mind if you need 
nitrogen in any form. 


AMMONIUM SULFATE—Phillips66 
Ammonium Sulfate is a free-flowing 
21% nitrogen material! Mixes eas- 
ily! Uniform crystals resist caking! 
Ideal for high-analysis mixed goods! 
A fine direct application material! 


AMMONIUM NITRATE— Phillips 66 
Prilled Ammonium Nitrate contains 
33% nitrogen. The small, coated 
prills or pellets resist caking .. . 
handle easily. Phillips 66 Prilled Am- 
monium Nitrate can be depended 
on for uniform, free-flowing proper- 
ties and top-notch crop response. 


NITROGEN SOLUTIONS— More N 
per dollar! Phillips 66 Nitrogen So- 
lutions are well suited to the prep- 
aration of high-analysis fertilizers 
and the ammoniation of superphos- 
phate. These three nitrogen solu- 
tions keep handling costs low... 
promote rapid, thorough curing! 


ANHYDROUS AMMONIA — Tank 
car shipments of Anhydrous Am- 
monia (82% nitrogen) go out to 
Phillips contract customers from 
Phillips production facilities in the 
Texas Panhandle. Write our nearest 
district office for full information. 





PHILLIPS CHEMICAL COMPANY 


A Subsidiary of Phillips Petroleum Company 
FERTILIZER SALES DIVISION * BARTLESVILLE, OKLAHOMA 


DISTRICT SALES OFFICES: 
NORFOLK—610 Royster Bidg. ° TAMPA—7 Terrace Office Bldg., 404 Marion St. 


. HOUSTON—604 City National Bank Bidg. 


OMAHA—WOW Bldg. » AMARILLO—First National Bank Bidg. » LOS ANGELES—4521 Produce Plaza West + BARTLESVILLE—Adams Building 
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No Time For Research 


“You probably realize that there is very limited 
opportunity for one who is not in the professional 
field of soils research to voice an idea in public. 


“The soils men have their journals, but you have 
to have a doctorate to get into them and have five 
vears’ experimental evidence to prove a point.” 


That’s the way E. F. Dietz expressed his distress 
to FARM CHEMICALS about his difficulties in getting 
what he considers a worthwhile idea before scientific 
minds. 


Mr. Dietz has been interested for several years in 
the world-wide shortage of sulfur and its hampering 
effect on the manufacture of farm chemicals. 


He said he has talked to many research personnel 
about the situation and has given it constant thought 
on his farm in Madison, Wis. 


What’s more, he thinks he has a solution to the 
problem. 


But, as he lamented to this magazine recently, 
“Unfortunately, I don’t have the time to make the 
experiments to prove this thing out. 


“And if I did, where would a guy who has to 
scrabble a living farming get the data published ?”’ 


The experiments to which he refers are concerned 
with a method of using phosphate rock that he says 
has not been recognized to date. It is a means of 
creating soluble phosphates in the soil and is based 
on a theoretical chemical reaction which can occur 
in a soil containing acid clay. 


Mr. Dietz’s theory is explained in detail in a letter 
to the editor appearing on page 33 of this issue. 


A long correspondence between Mr. Dietz and staff 
members of FARM CHEMICALS preceded the printing 
of the letter. 


In April, 1951, Mr. Dietz referred to an article in 
this magazine concerning the sulfur shortage and its 
implications in the ferti izer industry. 


“It seems,” he wrote, ‘‘that the demand for such 
a basic material as sulfur in the chemical and manu- 
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editorial 


facturing industries of this country is going to in- 
crease faster than the supply can catch up, and con- 
sequently the cost of acid phosphate is going to 
continually cost more and more, and under allocations 
of sulfur, the material is going to be scarce no matter 
what the cost.” 


The writer said he was attempting to answer the 
call for new methods to combat the situation, for 
which an industry committee had asked. 


FARM CHEMICALS thinks the letter from Mr. Dietz 
raises an important problem. 


Not just the immediate one of finding a “‘new 
method” or new materials to alleviate the sulfur 
shortage. 


Far more important, we think, it raises the prob- 
lem of how a farmer or other person interested in the 
welfare of agriculture and the chemicals so vital to 
farming can get information, theories and ideas before 
the persons and organizations who could do some- 
thing with them. 


We are printing the letter not because we think 
Mr. Dietz has discovered a panacea for the sulfur 
situation. His theory may prove to have little merit 
—indeed, it even may be, as several research men 
have indicated, completely without value. 


But Mr. Dietz and FARM CHEMICALS would like 
this ‘‘proof’’ to be based on experimental data before 
the idea is rejected point-blank. 


This magazine is not and does not intend to be a 
sounding board for ‘‘crack-pot’’ ideas or pipe dreams. 
We are printing the letter because we think the ex- 
periment may be worthy of further investigation by 
members of the industry. 


We wonder how many other farmers have had 
similar ideas or tentative experiments which they 
could not carry out in an exhaustive, scientific manner 
because they, like Mr. Dietz, have to “scrabble a 
living” farming? 





The whole field of agriculture—on the farm and 
industry levels—might be benefited if these ideas are 
presented in magazines such as this one for the con- 
sideration and further development of industry 
research. 


—HAMILTON C. CARSON 















Air view showing dryers and rock storage at Pierce, Florida, headquarters of A.A.C. phosphate 
mining operations. (Top) Sample of Florida Pebble Phosphate Rock, source of phosphorus 
widely used in the chemical industries, in its elemental form as well as in phosphoric acid, 
phosphates and phosphorus compounds. Q This pebble rock is also the principal source of the 
most important—and most generally deficient—plant food element. Often called the Key to 
Life, phosphorus is essential in maintaining and improving crop yields. Health, growth, life 
itself, would be impossible without phosphorus . . . So in a way these phosphate pebbles are 
more precious than gold. 


AA Quality... 


for over 85 years a symbol of quality and reliability 


principal AA QUALITY products 


All grades of Florida Pebble Phosphate Rock AA QUALITY Ground Phosphate Rock 
All grades of Complete Fertilizers Superphosphate 

Gelatin Bone Products Salt Cake Ammonium Carbonate 

Sulphuric Acid Fluosilicates Insecticides and Fungicides 


Phosphoric Acid and Phosphates Phosphorus and Compounds of Phosphorus 


THE AMERICAN AGRICULTURAL CHEMICAL COMPANY 
GENERAL OFFICE: 50 CHURCH STREET, NEW YORK 7, N.Y. 


30 FACTORIES AND SALES OFFICES, SERVING U.S., CANADA AND CUBA—ASSURE DEPENDABLE SERVICE 
8 Farm CHEMICALS 





















farm chemicals outlook 





Report from Washington 
by Fred Bailey & Don Lerch 


There is growing confidence in Washington over this nation's ability to contain 








Russia militarily. This is not to deny serious weaknesses among NATO countries, and 
the peril of continued indecision in Korea and throughout Asia. However, mobilizers 
believe we now have the "stuff" to fight Russia if we have to. 

"Stockpiled" productive capacity is the real key to Washington's optimism. 
There are scores of secret weapons to stave off an initial attack, but of greater 
importance according to officials here is our expanded ability to produce . . . and 
dogit fast. 

Officials show new concern over Russian efforts to hit us from within, however. 
They expect renewed communist attempts to capitalize on even a slight business re- 
cession. Prolonged labor disputes will provide more avenues for communist activity. 

Washington feels the country is "ripe" for this type of assault. There are 
more apparent weaknesses on the home front than in our military machine. What's 
more, these weaknesses very probably will grow. 

Prospect of deepening deflation is causing considerable concern here. Wash— 
ington likes to talk about good times in an election year, but price weaknesses are 
continuing. 

Even increased military production is not expected to do more than retard de- 
flation in the months ahead. Current rate of military production is about two 
million dollars per month. Schedules call for an increase to 33 billion by the end 
of the year. Even though this would represent a sizeable increase in actual output, 
the tremendous increase in productive capacity should absorb the orders with little 
additional strain on the domestic economy. 

Farmers appear to be taking a hand at slowing the downward trend of farm 




















prices. They intend to plant smaller crops this year . . . one million acres under 
last year and 74 million acres under USDA goals. Sharpest cut is in feed grains, 
with farmers planning to plant 83.9 million acres in corn . . . five million acres 


under the goals. 

Some European countries are completing deals with Russia for feed grains. They 
have been turned down here. Officials are unwilling to risk a further reduction in 
reserves. Apparently bullets are not the only way to penetrate an iron curtain. 

Spot survey of private opinion on prospective cotton acreage shows two to one 


odds that farmers will plant considerably under the goal. This is not based on slow 
fertilizer sales in the South during the late winter and early Spring months, but on 
the concern of farmers over labor supplies and the risk involved in producing high- 
cost cotton. - 

USDA is soft pedaling the story, but official pressure is off a 16-million bale 
crop. Possibility that domestic and foreign demands will not take 16 million bales, 
plus the almost desperate need for expanded feed grain acreage, is dictating this 
policy change. 

Extended strikes could retard deflation . . . create real shortages which would 
force prices up. But the possibility of such a spurt is viewed as a momentary lull 
in the course of deflation. 

Farm chemical salesmen reporting an increase in credit selling are reflecting 
the deterioration of the farmers' net position. Long-term farm debt, chiefly for 
the purchase of farms or major improvements shows a 9.5 per cent increase during the 


























past year. Short term debt, for the purchase of production essentials, fertilizer, 
pesticides, farm machinery, has increased 20 per cent during the same period. 

"Early returns" on the spring fertilizer season show a substantial increase 
after a slow start. USDA field reports are revealing shortages in some areas, par- 
ticularly for certain forms of nitrogen, and, in some cases, straight super-— 
phosphate. 

Officials feel the industry is stretching materials as far as possible by 
giving "priority" to mixed goods. Shortages of mixed goods are not showing up as 
often as for separate chemicals. 

Washington believes industry will empty its bins if the demand continues 
throughout the season. Time lag from the factory to the field is being cut to a few 
hours for some materials. This is in contrast to earlier sales where fertilizer was 
hunting outside normal territory for markets. 

USDA hopes the total sales show a substantial gain over a year ago. Increased 
fertilizer sales in a period of falling farm prices would bolster their hope that 
more farmers will be convinced of the value of plant food under any price level. 
Low-cost production through increased yields per acre is one of the points they 
are promoting. 

Watch for more agencies of the department to get into the fertilizer act. 


Plans to "marry" a whole flock of bureaus into a fertilizer promotion campaign are 
gaining headway. Some have been in the field for years, but the new plan is 
department-—wide. 

Basic elements in the new plan involve both the action and educational 
agencies. PMA and SCS would add more drive to the educational and research activi- 
ties of the Extension Service, Agricultural Research Administration and the Bureau 
of Agricultural Economics. All the agencies would contribute either facts or the 
selling force to demonstrate that increased use of fertilizer under recommended 
conditions is an almost sure way to make more money. 

Department releases are putting more emphasis on the advantages of increased 
fertilizer usage. This is considered by many officials as only the beginning... 
there's more to come and over a long period of time. Talk is for a five-—to-—ten 
year program. 























Official statements won't go this far .. . but privately many department.men 
say it's either more fertilizer or not enough food to meet our growing population. 
While this view may be somewhat of an exaggeration . . . Washington is not accus-— 


tomed to the prospect of anything but abundant food supplies except in all-out war. 
Washington still feels it has not sold its case to the entire fertilizer indus-— 


try. Nonetheless, it is going to promote fertilizers to the limit .. . take its 
case directly to the farmers and the public. 
Nitra—phosphate processes are attracting increasing interest with several new 


plants reportedly in advanced stages of planning. Site for one large new plant is 
alleged to be the Mid West with Chicago a probability. Little public information of 
the extent of plant construction for new process production can be expected, until 
companies complete plans and receive necessary material allocations from Washington. 
For this reason, it will be difficult to judge the potential production from this 
new development. 

There's more than talk behind Washington's alarm on insect resistance. 


Entomologists who have steadfastly stuck to their recommendations for greater use of 
mechanical controls are finding a chance to drive home their points. Mechanical 
methods for controlling mosquitos again are being recommended, particularly for 
large-scale control. 

Latest government survey shows farmers will need 9 per cent more pesticides 
this year. Actual consumption may vary considerably from estimates because the sur- 
vey was taken long before the season opened and during a period when fear of short- 
ages was more apparent than now. Industry's expansion program is expected to meet 
anything but the demands of an abnormal insect year. Substitute may be necessary in 
some cases. 























ONTINUED progress has been 
made in the installation of 
modern equipment for mining 
and refining high grade muriate 
of potash at the new Southwest 


mine near Carlsbad, New Mexico. 
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Symbol for a new High Grade 
Muriate of Potash 








cy Prick 
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Production is scheduled to begin 
about August, 1952. Soon there- 
after, the movement of HIGH-K 
Brand Muriate of Potash for 


agricultural purposes should start 





from Southwest. 









Application of 10-10-10 on pasture 
brings $13 return for every dollar spent 





for Armin Piel, 


FOUNTAIN CITY, WIS. 


“Last year,” says Armin Piel, Fountain City, 
Wis., “I conducted a test to compare for my 
own satisfaction the forage yield on fertilized 
and unfertilized land. The land was pasture 
that had never been plowed. 

“I applied 500 pounds of 10-10-10 ferti- 
lizer on an acre of Kentucky blue grass pas- 
ture and the yield was 13,875 pounds of dry 
matter. On an acre unfertilized, the yield was 
4,125 pounds. The 10-10-10 meant an in- 
crease of 9,750 pounds of dry matter. 

“Valuing this increase in terms of a 10% 
dairy protein feed, I figure the return was 
$243.75. Figuring the cost of the 10-10-10 at 
$18, my return was better than $13 for every 
dollar invested and there was practically no 
labor inolved.” 


Bigger yields for farmers 
mean better business for you 


@ Dollars-and-cents figures like these impress 
farmers with the value of high-nitrogen complete 
fertilizers. They see how they can increase both 
quantity and quality of crops without an appreci- 
able increase in labor. 

Make use of data like this in your own promo- 
tional efforts on high-nitrogen fertilizers. They'll 
pay off for you in steadily increasing sales of 
these materials. 

And to give farmers the type of fertilizers that 
will yield the best returns, use U-S-S Ammo- 





nium Sulphate to supply a major part of the 
nitrogen content. It contains nitrogen that won’t 
leach out during spring rains, yet converts to 
readily available form in the growing season. 
U-S:S Ammonium Sulphate is dry and free-run- 
ning . . . won’t set in storage . . . doesn’t clog 
drills or other distributing equipment. 

For complete information, contact the nearest 
district sales office or write to United States Steel 
Company, 525 William Penn Place, Pittsburgh 
30, Pennsylvania. 


U-S‘S AMMONIUM SULPHATE @&) 


wom t PS 2 





> TARE ES 


Ss 1 = ae 





Farm CHEMICALS 


2-657 




















Here come the bugs! 
For areas and control, 
read Farm Chemicals’ 


Pest Survey 


By John Harms 
FARM CHEMICALS 
Washington Correspondent 


ARMERS are relying heavily 
:: chemistry as a principal 

means for attaining tremen- 
dous increases in food, feed and 
fiber yields needed to feed and 
clothe a population that is increas- 
ing by more than two million per- 
sons a year. 

They see chemistry as occupying 
a dual role in the drive for higher 
yields. On the one hand it must 
supply the plant nutrients needed 
to increase yields per acre. On the 
other it is depended upon to pro- 
vide the pesticides which are re- 
quired to protect the plants against 
insects and diseases. 

Agricultural officials see chemi- 
cals as occupying the most im- 
portant single role in the drive for 
expanded production. There is only 
a limited amount of new land 
which can be brought into produc- 
tion, so science must provide the 
new frontier for agriculture. 


Role of Chemistry 

Chemistry will continue to play 
an increasingly important role in 
the struggle of man to produce food 
and fibers and protect their growth 
against insects and other pests. An 
up-to-the-minute survey of crop 
tests and recommended methods 
for combatting them has been ob- 
tained exclusively by FARM CHEMI- 
CALS through official sources. The 
Department of Agriculture is pre- 
pared to back a new use-more- 
pesticide program among farmers. 
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It is expected to emphasize specific 
control programs for various pests. 


Although specific figures are not 
available best obtainable estimates 
from official sources indicate that 
for every $1 spent for pesticides the 
average return in higher yields is 
about $10. 


Hordes of insects rob the Nation 
of an average of not less than $4 
billion worth of farm commodities 
each year. That’s about a third of 
the annual net income of all 
farmers and twice as much as wages 
paid in one year to farm laborers. 
In 1951 cotton insects chewed up 
almost one billion dollars worth of 
cotton, the European corn borer 
eating about $53 million worth of 
corn. These are only a couple of 
more than 100 major crop pests 
which descend on farm lands every 
year. 


USDA Surveys 


The $4 billion loss estimated for 
1951 by the government admittedly 
is a conservative one. Private 
entomologists say it’s as high as 
$15 billions, or as much as the 1951 
net earnings of farmers. Some esti- 
mates go even higher. 


The U. S. Department of Agri- 
culture figures, on the basis of early 
spot surveys, that insect infesta- 
tions might be a little lighter this 
year than last. But they don’t 
promise anything. If the weather 
during the coming growing season 
is more favorable than average to 
insect development, josses to in- 
sects would soar to even greater 
heights. 


A department survey shows 


farm demand for the older, estab- 
lished kinds of pesticides will be 
about the same as the last several 
years, but demand for the newer 
types will average 25 per cent 
higher than a year ago. 


Future Demand? 


That estimate is only for this 
year. What will the demand be 
next year? What about the years 
after that? A good estimate could 
be made on the basis of what farm 
production will be in the years to 
come. U. S. population is expected 
to grow steadily to at least 190 
million by 1975. Farm production 
must be increased by at least 30 per 
cent to meet bigger population 
needs. Farming will be more in- 
tensive to increase yields per acre, 
for there are relatively few new 
acres open to farming. This points 
to greater stress on high-power 
pesticides to keep the robber bugs 
off to permit higher yields. Future 
markets for not only chemical 
pesticides, but chemical fertilizers 
as well, should continue to climb. 


The bugs are by no means dis- 
couraged, nor do they show signs of 
becoming discouraged. In addition 
to the hundreds of different kinds 
of bugs already established in the 
U. S., hundreds of others are just 
itching to come to the land of milk 
and honey. From time to time 
some of these aliens do sneak in 
causing severe emergencies because 
they leave their natural enemies 
behind. 


Following is an officially ap- 
proved survey of 20 major robber 
bugs, their prevalence and pesti- 
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cide measures needed to combat 
them. 

Grasshoppers and Mormon 
crickets: Although grasshoppers 
are distributed over the entire 
U. S., the more damaging infesta- 
tions occur in arid or semi-arid 
states of the West. They are gen- 
eral feeders, sparing no vegetation 
when occurring in outbreak num- 
bers. In epidemic years damage 
goes above $100 million and in 
average years it runs to $30 million. 
Sprays and baits of Chlordane, 
Toxaphene, Aldrin and Dieldrin are 
recommended anti-measures. 


European corn borer: Infesta- 
tion ranges from New Jersey to 
Montana and from Pennsylvania 
to Alabama. Although infestations 
this year are not as heavy as for- 
merly, they are spreading to new 
states. The corn borer caused an 
estimated damage of $53 million in 
1951. Sprays of DDT and Ryania 
are effective against it. 

White fringed beetle: Infests 
eight southern states and is a 
potential threat to entire southern 
half of U. S. Feeds on some 200 
species of plants, including cotton, 
tobacco, peanuts, corn, sugar cane, 
sweet potatoes, clover and numer- 
ous vegetables. Recommended 
measures include soil treatments 
and foliage sprays of DDT or 
Dieldrin. 

Chinch bug: A general pest of 
wheat and corn, but is particularly 
bothersome in mid-west states. 
Losses to this insect mount into the 
millions of dollars in severe years. 
Successful pesticides include DDT, 
rotenone, sabadilla, nicotine, Toxa- 
phene and Chlordane. 

Greenbug: Mainly in Kansas, 
Oklahoma and Texas, but also in 
other states such as Colorado and 
New Mexico. Chiefly a wheat pest, 
it’s also hungry for oats, barley and 
rye. Several million acres are 
threatened or destroyed each year. 
Parathion and TEPP are used. 

Lygus bugs: Chew through al- 
falfa fields from Wisconsin through 
California. Control measures in- 
clude DDT and Toxaphene. 

Pink bollworm: Most destruc- 
tive cotton pest, destroys blossom, 
seed and lint. Has invaded more 
than 190 Texas counties, and some 
in Arizona, New Mexico, Okla- 
homa and Louisiana. Destroyed 
about $900 million worth of cotton 
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Pest 

*Appointments* 
Grasshopper. ..Mar.-Nov. 

European corn 
ee June-Sept. 

White fringed 
beetle........ April-Oct. 
Chinch bug... .June-Sept. 
Greenbug....... Feb.-June 


Lygus bugs..... May-Sept. 
Pink boll- 

worm... .June 15-Aug. 1 
Boll weevil. July 1-Sept. 15 
Screw worm fly. .May-Oct. 
Citrus black fly... . All year 
Oriental fruit 

ers May-Sept. 
Japanese 

beetle... June 15-Aug. 15 
Mexican fruit fly. . All year 
Codling moth. .May-Sept. 
Gypsy moth... . June-July 
Engelmann spruce 

beetle. . .June 15-July 31 
Sweet-potato 

weevil........... All year 
Spruce bud- 

worm.. .June 15-July 31 
Pests of stored grain... All 

year in South, warm 
weather only in North 

Plum curculio. . April-July 











in 1951. Spray or dust DDT, 
BHC and Parathion. 

Boll weevil: Has infested most 
southern cotton areas, with most 
serious recent infestations in Okla- 
homa, Arkansas and parts of Mis- 
souri and Tennessee. Damage last 
year expected to be Jess serious 
than in 1949 and 1950.  Anti- 
measures include calcium arsenate, 
BHC, Parathion, Toxaphene, Al- 
drin and Dieldrin, Chlordane. 

Screw worm fly: Lays maggot 
eggs in open wounds of man and 
livestock. Prevalent in southeast- 
ern states and Southwest. Gener- 
ally, infestations in 1951 were light 
because of adverse weather. Rem- 
edy is EQ-355 (Lindane). 

Citrus black fly: No known in- 
festations in the U. S., but threat- 
ens continually from Mexico. At- 
tacks more than 150 species of 
plants, including oranges, grape- 
fruit, all varieties of citrus, ava- 
cado, mango, persimmon, pear and 
quince. Heavily infested trees die 
within three years. DDT and 
rotenone are recommended. 


Oriental fruit moth: Danger- 





ous to peach and apple orchards. 
Recently reported in Massachu- 
setts, Washington, Cumberland- 
Shenandoah valley, Georgia, Indi- 
ana, Ohio, North Carolina and New 
Jersey. DDT, Parathion and EPN 
are combat measures. 

Japanese beetle: This pest in- 
fests 6 per cent of U. S. land area, 
including 16 northeastern states. 
It feeds on at least 200 different 
plants. Effective control measures 
include DDT, Methoxychlor, rote- 
none, lead arsenate. 

Mexican fruit fly: Domestic in- 
festation is confined to eight citrus 
counties in Texas but widely estab- 
lished in nearby Mexican areas. 
Average losses in Mexico are 30 per 
cent for oranges, mangoes, guavas 
and higher for grapefruit. 

Codling moth: Causes con- 
siderable damage to orchards each 
year throughout the apple growing 
regions. DDT is the most common 
protector. 

Gypsy moth: Now confined to 
New England and eastern New 
York. If permitted to spread un- 
hampered it could cause serious 
damage throughout hardwood area 
east of the Mississippi River. Con- 
trolled by DDT and oil solution. 

Engelmann spruce beetle: De- 
stroyed $10 million worth of timber 
in Colorado and intangible damage 
to watershed and recreation areas. 
Individual trees must be sprayed 
with Orthodichlorobenzene. 

Sweet-potato weevil: Presently 
established in seven of 22 sweet- 
potato producing states: Alabama, 
Florida, Georgia, Louisiana, Mis- 
sissippi, South Carolina and Texas. 
DDT and Methoxychlor used in 
storage. 

Spruce budworm: Epidemic in 
Douglas fir and white fir forests of 
Oregon and Washington covers 
about two and one-quarter acres. 
It threatens standing timber valued 
at $63 million. Airplane sprays of 
DDT and oil solution are used. 

Pests of stored grains: Untold 
millions of dollars lost every year to 
various insects infesting grain bins 
in all areas of the U. S. Control 
measures include DDT, Methoxy- 
chlor, Pyrethrum, ethylene dichlor- 
ide, carbon tetrachloride. 

Plum curculio: Pest of peaches, 
plums, apples, cherries. Control by 
use of lead arsenate, Methoxychlor, 
Parathion. @ 
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THREE ELEPHANT 
AGRICULTURAL 
PENTAHYDRATE BORAX 


COMPOSITION Contains a minimum of 44% 
B,O, or approximately 121% equivalent Borax. 


ADVANTAGE More economical because the 
Borate in this form is more concentrated. 


PURPOSE To correct deficiency of Boron in the soil. 


RECOMMENDED USES As an addition to mixed 
fertilizer, or for direct application to the soil. 


FOR CORRECT APPLICATION Consult your local 
County Agent or State Experimental Station. 


122 EAST 42nd STREET 


38 SO. DEARBORN STREET 
CHICAGO 3, ILLINOIS 


214 WALION BUILDING 
ATLANTA 3, ej fe} Tet y.\ 





TRONA 
MURIATE OF POTASH 


IMPORTANCE Muriate of Potash is a vitally impor- 
tant ingredient which provides the soil nutriment 
so essential in the formulation of good mixed 
fertilizers. 

PURPOSE To help resist plant diseases and en- 
hance the productivity of crops. 

TO ASSURE EFFECTIVE RESULTS Specify “Trona”’ 
Muriate of Potash . . . made by the pioneer pro- 
ducers of Muriate in America. 


NEW YORK 17, N. y, 


3030 WEST SIXTH STREET 
LOS ANGELES 54, CALIF. 
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of plant nutrients given 


in 1949-1950 survey of 


Data on chemical content 





Mixed Fertilizers 


By K. G. Clark and 
W. M. Hoffman* 


SURVEY of mixed fertili- 
zers marketed in the United 


States during the 1949- 
1950 fertilizer season was con- 
ducted for the purpose of obtaining 
information on several phases of 
their chemical composition. This 
paper gives information on dif- 
ferent forms of phosphorus. Data 
on carbonate content, acidity-ba- 
sicity and acid-insoluble ash will 
be reported in the June issue of 
FARM CHEMICALS.! 

To make the survey as represen- 
tative as possible the selection of 
samples from each major geo- 
graphical region was based on the 
tonnage of the several grades mar- 
keted and on the production of 
individual manufacturers. Selec- 
tions were based on the latest sea- 
sons for which necessary informa- 
tion was available—1943-1944 for 
production of more than 8,400,000 
tons of mixtures by 675 individual 





1Senior Chemist and Associate Chem- 
ist, Division of Fertilizer and Agricultural 
Lime, respectively. 

Contribution from the Bureau of Plant 
Industry, Soils and Agricultural Engineer- 
ing, Agricultural Research Administra- 
tion, U. S. Department of Agriculture, 
Beltsville, Md. 

Presented before Division of Fertili- 
zer Chemistry, 120th National Meeting, 
American Chemical Society, September 
3-7, 1951, New York, N. Y. 
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manufacturers? and 1947-1948 for 
approximately 11,940,000 tons 
marketed as 613 different grades. 

Principal grades were repre- 
sented by at least one sample for 
each 50,000 tons of the grade 
marketed. Samples were taken so 
that each manufacturer producing 
25,000 tons or more of mixtures 
annually was represented by at 
least one sample. Other producers 
were included by random selection 
of a sample for each four manu- 
facturers. 

State fertilizer control officials 
cooperated by supplying 1949-1950 
official inspection samples of the 
desired grades. marketed by the 
specified manufacturers. Thus, 420 
samples of mixtures representing 
87 grades, 57 plant-nutrient ratios 
and 157 manufacturers were ob- 
tained from 25 States. Control 
officials also supplied, for compari- 
son with the mixtures, 92 samples 
of seven grades of superphosphate 
marketed by 57 manufacturers. 
Fourteen of the superphosphates 
represented the products of 13 
manufacturers not otherwise repre- 
sented in the survey. 

Distribution of both superphos- 
phates and phosphorus-containing 
mixtures in relation to the num- 
bers of states, samples, grades, 
plant-nutrient ratios and manufac- 
turers is presented in table 1. 
Table 2 shows distribution of sam- 
ples among the P, N-P, P-K and 
N-P-K classifications in relation to 
the number of manufacturers and 


the number of samples represent- 
ing each manufacturer. The 11 
grades—2-12-6, 3-9-6, 3-12-6, 3- 
12-12, 4-8-6, 4-10-6, 4-10-7, 4-12-4, 
5-10-5, 5-10-10 and 6-8-4—were 
represented by at least 10 samples 
each for a total of 244 of the 373 
samples of N-P-K mixtures. 


Analytical Methods—Total, 
water-soluble and citrate-insoluble 
P.O; contents of official inspection 
samples were determined in ac- 
cordance with official methods of 
analysis prescribed by the Associa- 
tion of Official Agricultural Chem- 
ists.4 In most instances unground 
samples were available and in such 
cases analyses were conducted on 
freshly ground mixtures. 

Analytical Results— Wider 
variations and lower mean values 
were observed in the water-soluble 
and in the available (total minus 
citrate insoluble) portions of the 
total phosphorus in mixtures than 
in superphosphates. Analytical 
data for each region are sum- 
marized in table 3 in relation to 
superphosphates and to classes of 
mixtures. 

Water-soluble Portion of 
P.O ;—Water-soluble portion of the 
P.O; content of the superphos- 
phates ranged from 56.0 to 92.7 
per cent and averaged 81.9 per 
cent. Averages for individual 
states ranged from 73.7 to 89.2 and 
for regions from 77.0 to 84.3 per 
cent. 

In comparison, water-soluble 
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Table 1.—Distribution of Samples in Relation to Region and Numbers of States, 
Grades, Plant-nutrient Ratios and Manufacturers 

















Superphosphates Phosphate Mixtures 
Plant 
Nutrient 
Region States Grades Mfgs. Samples Grades Ratios Mfgs. Samples 
New England.... 3 3 9 12 16 10 18 34 
Mid. Atlantic.... 4 2 13 17 13 12 26 50 
S. Atlantic....... 4 3 11 15 26 23 54 117 
E. S. Central... .. 3 2 11 11 12 12 26 48 
W.S. Central.... 2 1 7 8 8 8 16 23 
E. N. Central.... 3 1 9 12 15 10 33 81 
W. N. Central 2 3 8 8 16 10 17 30 
Mountain........ 2 3 4 4 10 10 11 20 
_ eee 2 2 5 5 14 13 14 17 
>. 2S 7 57 92 87 57 157 420 
Table 2.—Distribution of Samples in Relation to Manufacturers 
Classification of mixtures by grades 
Number Super- — 
samples _ phosphates N-P P-K N-P-K All mixtures 
per - 
mfgr. Mfgs. Samples Mfgs. Samples Mfgs. Samples Mfgs. Samples Mfgs. Samples 
1 42 42 10 10 15 15 95 95 95 95 
2 8 16 5 10 3 6 25 50 30 60 
3 2 6 1 3 1 3 8 24 12 36 
4 2 8 -- —- ~ - 4 16 5 20 
5 1 5 - aa _ 3 15 5 25 
6-10 2 15 — — _— — 3 24 3 25 
11-20 — — — — _ _ 3 48 2 31 
>20 — — — — —_ _ 4 101 5 138 
Tot. 57} 92 16 23 19 24 145 373 157 420 





‘Forty-four of these manufacturers marketed 78 of the superphosphates and 246 of the 
mixtures; 13 marketed 14 of the superphosphates but none of the mixtures. 


portion of total P.O; content of 
the mixtures ranged from 2.6 to 
93.2 and averaged 46.9 per cent. 
Averages for individual states 
ranged from 33.2 to 71.1 and for 
regions from 35.2 to 70.7 per cent. 
Less than 10 per cent of total 
P.O; was present in water-soluble 
form in one N-P, two P-K and 10 
N-P-K mixtures—each of which 
was produced by a different manu- 
facturer. 

N-P mixtures exhibited least 
variation in proportion of their 
total P.O; in water-soluble form, 
23.9 to 93.2 per cent, and the high- 
est mean value—68.9 per cent. 
State means varied from 39.0 to 
86.6 per cent and regional means 
from 39.0 to 75.8 per cent. 

P-K mixtures showed somewhat 
greater variation, 9.4 to 86.6 per 
cent, than the N-P mixtures and a 
lower mean—54.5 per cent. State 
means ranged from 25.5 to 86.6 
per cent and regional means from 
25.5 to 78.8 per cent. 

N-P-K mixtures exhibited great- 
est variation, 2.6 to 92.9 per cent, 
and the lowest mean value—45.1 
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per cent. State means ranged from 
33.2 to 83.3 per cent and regional 
means from 35.6 to 67.5 per cent. 


Available Portion of P:0O;: 
Available portion of the P.O; in 
superphosphates varied from 86.7 
to 100.0 per cent and averaged 
96.8 per cent. Averages for indi- 
vidual states varied from 93.9 to 
99.4 and for regions from 94.7 to 
97.8 per cent. 

In comparison, available portion 
of the P.O; in the mixtures varied 
from 50.6 to 99.9 and averaged 
93.0 per cent. Averages for indi- 
vidual states varied from 90.3 to 
97.5 and for regions from 91.5 to 
95.9 per cent. 

N-P mixtures exhibited some- 
what greater variation in P.O; 
availability, 76.7 to 99.5 per cent, 
than P-K mixtures and the high- 
est mean value—95.2 per cent. 
State and regional means varied 
from 91.7 to 97.0 per cent. 

P-K mixtures exhibited appre- 
ciably less variation, 81.3 to 99.4 
per cent, than the N-P-K mix- 
tures and substantially the same 











mean—95.0 per cent. State means 
varied from 88.7 to 99.4 per cent 
and regional means from 88.7 to 
97.9 per cent. 

N-P-K mixtures exhibited great- 
est variation, 50.6 to 99.9 per cent, 
and the lowest mean value—92.8 per 
cent. State means varied from 86.7 to 
98.9 per cent and regional means 
from 91.5 to 96.8 per cent. 


Water-soluble Portion of 
Available P,O;—Water-soluble 
portion of the available P.O; in 
superphosphates ranged from 58.6 
to 92.7 and averaged 84.5 per cent. 
Averages for individual states 
ranged from 78.5 to 89.8 and for 
regions from 81.3 to 87.4 per cent. 

In comparison, water-soluble 
portion of the available P.O; in 
the mixtures ranged from 2.8 to 
99.7 and averaged 50.2 per cent. 
Averages for individual states var- 
ied from 35.3 to 74.0 and for re- 
gions from 37.9 to 73.6 per cent. 

N-P mixtures exhibited least 
variation in the water-soluble por- 
tion of available P.O;, 26.5 to 94.1 
per cent, and the highest mean 
value—72.0 per cent. State means 
varied from 41.5 to 89.3 per cent 
and regional means from 41.5 to 
77.9 per cent. 

P-K mixtures showed somewhat 
greater variation, 10.4 to 87.1 per 
cent, than the N-P mixtures and 
an appreciably lower mean—56.9 
per cent. State means varied from 
27.4 to 87.1 per cent and regional 
means from 27.4 to 80.5 per cent. 

N-P-K mixtures exhibited the 
greatest variation, 2.8 to 99.7 per 
cent, and the lowest mean value— 
48.4 per cent. State means varied 
from 35.3 to 84.3 per cent and re- 
gional means from 38.4 to 69.5 per 
cent. 


Solubility and Availability of 
the P.O; in Superphosphates 
and in Mixtures—As indicated 
earlier and in table 3, water-solu- 
ble and available portions of the 
total P.O; averaged 81.9 and 96.8 
per cent, respectively, in super- 
phosphates and 46.9 and 93.0 per 
cent in mixtures. The lower avail- 
ability of the P.O; in the mixtures 
appears to have been sufficiently 
well assessed by manufacturers to 
permit the guarantee for available 
phosphoric acid to be met by in- 
clusion in the formula of somewhat 
greater quantities of superphos- 
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phate than otherwise would be re- 
quired. Thus, the mean values for 
the percentage of the guaranteed 
available P.O; found to be present 
on analysis ranged from 100.3 in 
the West South Central region to 
106.0 per cent in the Mountain 
region and averaged 102.5 per cent 
for all regions. 

Solubility and availability char- 
acteristics of the P.O; differed ap- 
preciably among the various super- 
phosphates and mixtures as well as 
between the two classes of mate- 
rials themselves. The P.O; in the 
mixtures, as shown in table 4, was 
more widely distributed with re- 
spect both to water solubility and 
to availability than in the super- 
phosphates. Approximately 78 per 
cent of the superphosphates in 
comparison to 38.0 per cent of the 
mixtures contained 95 per cent or 
more of the total P.O; in availa- 
ble form. 

Similarly, the available portion 
of the P.O; was 90 per cent or 
more in 97.8 per cent of the super- 
phosphates and 86.2 per cent of 
the mixtures. Slightly more than 
90 per cent of the superphosphates 
but only 7.4 per cent of the mix- 
tures contained 80 per cent or 
more of the available P.O; in 
water-soluble form. None of the 
superphosphates contained less 
than 58.6 per cent of the available 
P.O; in water-soluble form, where- 
as in nearly one-half of the mix- 
tures (49.0 per cent) less than 50 
per cent of the available P,O; was 
water soluble. 


Lower Values 


The lower values for water solu- 
bility and availability of the PO; 
in the mixtures may be attributed 
to formulation practices involving 
ammoniation, and incorporation of 
considerable quantities of liming 
materials to offset the acid-forming 
properties of other ingredients and 
as make-weight material. 


Considering superphosphate as 
the sole source of P.O; in the mix- 
tures, it appears that on the 
average 96.1 per cent of the origi- 
nally available P,O; remained in 
available form after formulation of 
the mixtures whereas only 57.3 per 
cent of the water-soluble P,O; was 
still water soluble. 


Regional averages for the re- 
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Region 


New England 


oo re 
All mixtures. .... 
N-P grades. .. 
P-K grades. ... 
N-P-K grades. . 


Mid. Atlantic 


SO 
All mixtures!. . .. 
P-K grades... . 
N-P-K grades. . 


S. Atlantic 


N-P grades. ... 
P-K grades.... 
N-P-K grades. . 


E. S. Central 


SU) 2 
All mixtures!. ... 
P-K grades.... 
N-P-K grades. . 


W. S. Central 


All mixtures. .... 
N-P grades. ... 
P-K grades... . 

k grades... 


N-P- 


E. N. Central 


Ll 
All mixtures... . 
rades.... 

grades... 


P-K 
N-P- 


W. N. Central 


Oo 
All mixtures?.... 
-K grades.... 
N-P-K grades. . 


Mountain 


oo, ae 
All mixtures’... . 
N-P grades. ... 
N-P-K grades. . 


Pacific 


a 
All mixtures?. .. . 
N-P grades.... 


N-P-K grades. . 


United States 


N-P grades.... 
P-K grades.... 
N-P-K grades. . 





Table 3.—Percentage of Total P2O; in Water-Soluble and in Available Form 


Portion of total PO; in 





Number 


samples 


1No N-P grades collected. 
2No P-K grades collected. 


Available _ 





Water-soluble 
form form 
Range Mean Range ow 
Per Cent 

69.5-88.7 79.7 90.4- 99.7 96.1 
2.6-86.6 44.6 89.0- 99.7 95.9 
—- 39.0 a 94.2 
71.3-86.6 78.8 96.8- 99.4 97.9 
.6-76.1 41.3 89.0- 99.7 95.7 
78.2-89.0 83.7 93.5- 99.9 97.6 
12.0-81.3 49.7 90.5- 99.9 94.6 
67.0-77.0 72.0 95.9- 98.8 97.3 
12.0-81.3 48.8 90.5- 99.9 94.4 
77.7-86.9 82.9 97.1-100.0 97.8 
4.5-70.3 39.8 50.6- 99.3 91.5 
—— 57.5 means 91.7 
—— 58.5 ne 96.5 
4.5-70.3 39.5 50.6- 99.3 91.5 
57.6-92.7 82.1 86.7-100.0 97.5 
4.1-57.9 35.2 65.2- 99.2 91.6 
9.7-41.2 25.5 81.3- 96.2 88.7 
4.1-57.9 35.6 65.2- 99.2 91.7 
77.7-91.6 84.0 93.9- 99.8 97.2 
15.4-84.5 51.3 85.6- 96.8 992.1 
48.6-67.1 57.9 91.8- 95.0 93.4 
——- 76.0 a 94.5 
15.4-84.5 49.4 85.6- 96.8 91.8 
1.5-86.4 77.0 89.6-100.0 94.7 
9.4-72.8 50.7 82.0- 98.3 992.7 
9.4-16.6 45.6 90.8- 97.8 94.9 
19.9-92.9 51.6 82.0- 98.3 92.3 
56.0-90.9 82.4 93.0- 99.8 97.0 
8.8-85.1 52.1 88.2- 99.1 94.1 
54.7-73.0 65.3 92.5- 98.2 94.7 
8.8-85.1 50.6 88.2- 99.1 94.0 
80.7-89.8 84.3 94.7- 99.8 96.4 
23.9-93.2 70.7 76.7- 99.7 95.6 
23.9-93.2 71.5 76.7- 99.1 95.3 
46.4-84.2 67.5 94.4- 99.7 96.8 
74.6-87.5 83.2 93.2- 97.9 96.2 
9.6-84.9 64.6 91.1- 99.5 95.8 
63.3-84.9 75.8 92.6- 99.5 97.0 
9.6-84.1 62.2 91.1- 98.1 95.5 
56.0-92.7 81.9 86.7-100.0 96.8 
2.6-93.2 46.9 50.6- 99.9 93.0 
23.9-93.2 68.9 176.7- 99.5 95.2 
9.4-86.6 54.5 81.3- 99.4 95.0 
2.6-92.9 45.1 50.6- 99.9 92.8 


Portion 
avail. P2O; 
in water- 
soluble form 





83.1-89.2 85.8 
12.8-82.5 52.5 
67.8-80.3 74.0 
12.8-82.5 51.6 


84.1-89.2 
6.7-75.0 


7 
0.6 
3 


84.3 
2 37.9 
9 27.4 

2 38.4 


18.0-88.2 
51.1-73.2 


18.0-88.2 53.6 





80.1-89.7 86. 
10.3-85.7 66. 
68.3-85.4 77. 
10.3-85.7 64. 


58.6-92.7 84.5 
2.8-99.7 50.2 
26.5-94.1 72.0 
10.4-87.1 56.9 
2.8-99.7 48.4 
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sidual available P.O; ranged from 
93.6 for the South Atlantic states 
to 99.9 per cent for New England. 
Similarly, regional averages for the 
residual water-soluble P.O; ranged 
from 42.9 for the East South Cen- 
tral states to 83.9 per cent for the 
Mountain states. In general, 
higher averages were observed for 
those regions in which a greater 
proportion of the phosphate sup- 
ply is available as concentrated 
superphosphate or in forms other 
than superphosphate. Conversely, 
the lower average values were as- 
sociated with regions in which 
ammoniation and formulation of 
physiologically neutral mixtures are 
more extensively practiced. 


Principal Mixed Fertilizer 
Grades—Data on the distribution 
of the P.O; between water-soluble 
and available forms are summar- 
ized in table 5 in which the 11 prin- 
cipal grades representing 58 per 
cent or 244 of the 420 samples 
analyzed are listed in order of 
increasing percentages of available 
P.O; in water-soluble form. 


Although considerable variation 
exists for each grade in the distri- 
bution of P.O; between water- 
soluble and available forms, listing 
in order of increasing percentages 
of total P.O; in water-soluble form 
requires only the interchange of 
the 2-12-6 and 5-10-10 grades. 


It will be noted that the general 
tendency is for the water-soluble 
fraction of the total and of the 
available P.O; to increase as the 
P.O; grade of the mixture in- 
creases and as the ratio of N to 
P.O; decreases. The portion of the 
total P.O; in available form also 
tends to be greater for the lower 
N to P.O; ratios than for the 
higher ones. 


Show Pressure 


These relationships reflect the 
economic pressure on manufac- 
turers to derive a high proportion 
of the total nitrogen from rela- 
tively inexpensive ammoniating so- 
lutions. Thus, one of the familiar 
NH;-NH,«NO; solutions may be 
used to supply all of the nitrogen 
in 2-12-6, 3-12-6 and 3-12-12 grades 
without exceeding an ammonia- 
tion rate of 27 pounds of neutraliz- 
ing NH; per 1000 pounds of super- 
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Water- 





Table 4.—Distribution of Samples in Relation to the 
Solubility and Availability of P.O; 


Available portion of total P.O; 





soluble 


Range, per cent 





percenta 


e 
avail. P.O, 50.0-59.9 60.0-69.9 70.0-79.9 80.0-89.9 90.0-94.9 95.0-100.0 §Tot. 


8335388 
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e883S8 
toe oe ok ode) 
Beene 
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Grade 


Total 


76 other grades. ... 


Total 


11 grade means.... 


| 


0.2 sie 
oe 0.2 
a 7 
—— B 
0.2 1.4 


Per cent of total samples 


Superphosphates 


1.1 
Uo. 


2.2 
All Mixtures 
1. 


| weaee: 
UCcon=NU93 


= 
_ 
wnhovi 


22 
32 
14.1 
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— 
BO SO 


MDUMYOONSaway 


> 
L) 


EL 1.1 
— 2.2 
22 6.5 
66.3 81.5 
8.7 8.7 
78.3 100.0 
0.2 2.4 
5 5.5 
Fl! 7.3 
2.4 11.9 
8.3 21.9 
LE. 19.7 
9.3 17.7 
45 6.2 
4.8 6.5 
2 9 
38.0 100.0 


Table 5.—Distribution of Total P:O; in Water-Soluble and in 
Available Form in Relation to 11 Principal Grades 


Portion of total P2O; in 





Portion available 
P.O; in water- 





Water-soluble form Available form soluble form 

Number 

samples Range Mean Range Mean Range Mean 
Per cent 

re 4.7-62.4 28.6  86.4-96.1 92.6 5.5-65.5 30.6 
ican aa 15.6-53.8 34.1 82.5-96.9 91.9 16.8-59.4 37.2 
sani . SES 4.5-54.6 34.6 71.0-99.3 90.7 5.5-59.9 37.7 
umes 10) 19.5-63.3 37.6 86.6-97.5 93.5 20.7-66.8 40.0 
27 4.1-84.5 41.8 72.8-98.2 92.8 5.7-88.2 44.7 
22 8.4-70.3 42.5 65.2-97.4 92.4 9.4-715.0 45.3 
igiie — E 15.4-62.3 43.0 85.6-96.7 91.4 18.0-68.8 46.9 
Q7 28.4-68.3 47.3 90.6-98.2 94.1 30.9-71.8 50.2 
“ee oe 17.3-72.9 47.7 89.0-98.0 94.9 18.2-76.9 50.2 
cece om 8.8-92.9 47.4 82.0-98.2 91.4 9.8-99.7 51.8 
aeow a 31.2-78.5 54.8  85.3-98.3 93.3 36.6-81.7 58.4 
svew QAM 4.1-92.9 42.9 65.2-99.3 992.5 5.5-99.7 46.2 
176 2.6-93.2 52.4 50.6-99.9 93.7 2.8-99.7 55.8 
... 420 2.6-93.2 469  50.6-99.9 93.0 2.8-99.7 50.2 
244 28.6-54.8 42.9 90.7-94.7 92.5 30.6-58.4 46.2 


Table 6.—Distribution of Total PxO; in Water-Soluble and in 
Available Form in Relation to Nitrogen Grade 


Portion of total PO; in 











Samples Portion available 

: Water-soluble Available P.O; in water- 

Weighted form form soluble form 

N average - 

Grades No. grade Range Mean Range Mean Range Mean 

Per cent 

0 24 0-15.33-12.25 9.4-86.6 54.5 81.3-99.4 95.0 10.4-87.1 56.9 

2 53 2-11.79-6.04 8.8-92.9 47.3 82.0-98.2 91.7 9.8-99.7 51.5 

3 19 3-11.08-7.96 8.4-80.0 48.8 80.8-98.3 93.2 9.4-86.3 52.0 

4 116 4-10.26-6.21 4.5-81.3 40.9 50.6-99.9 91.5 5.5-82.5 44.8 

5 58 5-9.91-7.78 2.6-84.5 43.2 63.0-99.5 93.0 2.8-88.2 45.5 

6 45 6-9.42-6.40 2.8-84.2 41.6 76.7-99.0 96.1 2.9-85.8 42.7 

8 15 8-10.00-10.13 34.1-85.1 59.6 85.7-99.7 95.3 37.2-85.9 62.2 

10 22 10-13.00-2.86 23.9-85.1 68.4 90.2-99.7 96.3 26.5-86.8 70.9 

Sub-Total 412 4.14-10.90-7.05 2.6-92.9 46.5 50.6-99.9 92.9 2.8-99.7 49.8 
6 other 

grades 8 12.63-7.00-3.38 76.7-93.2 69.3 92.0-99.5 98.0 77.5-94.1 70.4 

= 420 4.30-10.83-6.98 2.6-93.2 46.9 50.6-99.9 93.0 2.8-99.7 50.2 
8 grade 

aie 412 4.14-10.90-7.05 40.9-68.4 46.5 91.5-96.3 92.9 42.7-70.9 49.8 
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phosphate, whereas with the ex- 
ception of the 6-8-4 grade all the 
other grades listed would require 
ammoniation rates of 36 to 54 
pounds. The 54-pound ammonia- 
tion rate would supply two-thirds 
of the nitrogen in the 6-8-4 grade 
and all of the nitrogen in the 4-8-6, 
5-10-5 and 5-10-10 mixtures. 


Grades According to Nitrogen 
Content—In table 6 data are 
summarized in relation to principal 
N grades of the mixture. The table 
shows that the portion of the total 
P.O; in water-soluble and in avail- 
able form in superphosphate de- 
creases appreciably in the formula- 
tion of P-K as well as N-P-K 
mixtures. Presumably in the case 
of the P-K mixtures the observed 
decreases result largely from the 
incorporation of liming materials. 


Lower Values 


The 4, 5 and 6 per cent N grades 
show lower values for the por- 
tion of the total and of the avail- 
able P.O; in water-soluble form 
than either the lower or higher N 
grades. This indicates that in gen- 
eral higher rates of ammoniation 
are employed in the formulation 
of 4, 5 and 6 per cent N grades 
than in the formulation of the 
other grades. 


Relative Solubility of P.O; in 
Commercial Mixed Fertilizers, 
1880-1950—Relative solubility of 
the P.O; content of N-P-K com- 
mercial mixed fertilizers as deter- 
mined in the present survey is com- 
pared with similar information 
covering the period 1880—1935° in 
figure 1. Although data for the 
years prior to 1949-1950 probably 
are not as completely representa- 
tive of the entire country as those 
obtained in the present survey, 
nevertheless they indicate that the 
portion of the total P.O; in water- 
soluble form increased from about 
49 per cent in 1880 to about 57 
per cent in 1925, and then de- 
creased to 42.6 per cent in 1935 
and 46.9 per cent in 1949-1950 
following development and in- 
creased utilization of ammoniating 
solutions. 

Available portion of the total 
P.O; increased gradually from 75.5 
per cent in 1880 to 93.0 per cent 
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in 1949-1950. This continued in- 
crease probably is due to decrease 
in the portion of the P.O; derived 
from organic materials and to 
process improvements in the pro- 
duction of superphosphate. Be- 
tween 1925 and 1935 the water- 
soluble portion of the available 
P.O; decreased from approximately 
64 per cent to 46 per cent but was 
48.4 per cent for N-P-K grades 
alone and 50.2 per cent for all P- 
containing mixtures in 1949-1950. 


Summary 


A survey of 92 superphosphates 
and 420 mixed fertilizers marketed 
in 25 States in the United States 
during the 1949-1950 fertilizer sea- 
son showed that 96.8 per cent of 
the total P.O; content of the super- 
phosphates was in available form 
and that 84.5 per cent of this was 
in water-soluble form, whereas only 
93.0 per cent of the P.O; content 
of the mixtures was available and 
of this 50.2 per cent was water- 
soluble. 


By comparison with superphos- 
phate it appears that on the aver- 
age, 96.1 per cent of the available 
and 57.3 per cent of the water- 
soluble P.O; incorporated in the 
mixtures remained in these forms. 
Lower values for P.O; availability 
and solubility in the mixtures are 
attributed to formulation practices 
involving the use of ammoniating 
solutions and the incorporation of 


liming materials to offset acid- 
forming properties of the other in- 
gredients. 


The 92 superphosphates repre- 
sented seven grades marketed by 
57 manufacturers, and the 420 mix- 
tures 87 grades, 57 plant-nutrient 
ratios and 157 manufacturers. 
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U.S. population increases 


by 6.000 persons a day— 





NAC Seeks Way 
To Fill ¢Fifth Plate’ 


Farm Chemicals 
Staff Report 


HE 225 industry represen- 

tatives who attended the 

spring meeting of the Na- 
tional Agricultural Chemicals As- 
sociation may not have solved the 
vital problem of ‘“‘How To Fill the 
Fifth Plate,’’ but they were made 
graphically aware of this and sev- 
eral other tasks facing farm chemi- 
cals manufacturers. 

Meeting in San Francisco’s Fair- 
mont Hotel April 6—9, representa- 
tives heard reports on pertinent 
affairs of the industry and its role 
in helping the country meet food 
and fiber needs as the population 
increases by 6,000 persons every 
day. 


Need Publicity 


After hearing a plea from Arthur 
W. Mohr, president of NACA, for 
a stepped-up public relations pro- 
gram to tell the public what has 
been done and what will be done 
by the industry to maintain our 
standard of living, the delegates 
considered the following facets of 
the situation: 

1. Relationship of technology 
and agriculture in the “nip and 
tuck” battle against problems 
which threaten to defeat food and 
fiber production throughout the 
world. 
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2. Problem of 
pesticides. 


licensing new 


3. The task involved in making 
five acres do the job of six in “‘fill- 
ing the fifth plate.” 


4. How defense functions are 
carried out in Washington in re- 
gard to requirements and produc- 
tion of pesticides. 


In discussing the first problem, 
Dr. Stanley B. Freeborn, assistant 
dean of the College of Agriculture, 
University of California, empha- 
sized that many of agriculture’s 
problems, such as increased labor 
costs, are man-made, and that “‘ the 
world’s population increases faster 
than the world’s food production 
in the present ratio of 15 to 9.” 


He said research has aided the 
industry to meet the demands for 
increased food and fiber produc- 
tion. 

‘* Agriculture’s achievements dur- 
ing the past 10 years have been 
highly dependent on research 
in mechanization, fertilization and 
chemicalization,’’ Dr. Freeborn de- 
clared. 


Licensing Troubles 


Increasing difficulties in licens- 
ing of new pesticides were outlined 
by Joseph B. Cary, executive vice 
president of the Food Machinery 
and Chemical corporation. 


Cary summarized problems in 


the production and marketing of 
farm chemicals. 


“Government agencies are tend- 
ing to insist upon more complete 
and comprehensive toxicity data 
usually involving months and even 
years of testing,” he stated. 


“In fact,” he declared, ‘‘ under 
present rules Washington is, to all 
intents and purposes, dictating for 
our industry its program and 
scope.”’ 


He said defense agencies allo- 
cate basic materials, exports are 
controlled by several government 
officials, use is influenced by the 
Bureau of Entomology and the 
Food and Drug Administration is 
the final arbiter of chemicals used 
in production and processing of 
foods. 


According to Cary the pro- 
tracted and involved proceedings 
of the Delaney committee are a 
symptom of the increasing resist- 
ance which new agricultural chem- 
icals will have to face, whatever 
their claimed advantages techni- 
cally or costwise. 


Research development and the 
use of new and old pesticides would 
be seriously retarded by proposed 
controls represented in the Miller 
Bill pending in a House of Repre- 
sentatives committee, Cary stated. 
A bureau in Washington would be 
the sole judge of whether a new 
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product would be used in agricul- 
ture, he said. 

But Cary went on to point out 
that, because of extreme toxicity 
and delayed reactions to some of 
the new products, the attitude of 
the government agencies in in- 
creasing the safeguards for the 
general public undoubtedly is wise 
and in the long run will promote 
through proper use the expanding 
utilization of new organics in the 
farm field. 

In discussing the third problem, 
the all-important one of making 
five acres do the work of six, Lea 
S. Hitchner, executive secretary of 
NACA, said U. S. population is 
growing by more than two million 
persons a year and the number of 
our productive acres to feed the 
people is not keeping up with this 
growth. 

“Let’s talk about only the next 
25 years,”’ he said. ‘“‘The number 
of persons is increasing at an aver- 
age of more than 6,000 persons a 
day, 250 persons every hour and 
four persons every minute.” 

At the present rate of increase, 
the U. S. population would exceed 
200 million persons by 1975. 

But, according to Hitchner, there 
is a solution to the problem facing 
the industry in providing enough 
food for the increased population: 
‘“‘Make every five of our present 
acres produce as much as six.” 

“We have kept pace with popu- 
lation by building up acres. Con- 
servation farming has contributed 
to this increase. Many other 
things have helped . . . but our 
acres must be built up still more 


John D. Conner, counsel for NAC, addresses convention 
meeting in Fairmont Hotel. At center is Lea S. Hitch- 
ner, executive secretary and Joseph A. Noone, also of NAC. 
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if we are to meet future food re- 
quirements.” 

In talking about Washington 
defense functions in regard to 
pesticide production, William R. 
Allstetter, deputy director of the 
Office of Materials and Facilities, 
PMA, USDA, said ‘‘with certain 
exceptions, no new tax amortiza- 
tion certificate will be issued by 
the Defense Production Adminis- 
tration unless an expansion goal 
has been set and this goal is not 
yet satisfied.” 

Alstetter discussed sulfur and 
nitrogen expansion goals and told 
delegates about the situation in re- 
gard to exports of pesticides. 


‘Drastic Change’ 

‘““Many of you already have no- 
ticed the drastic change that is 
taking place in the Department of 
Agriculture’s attitude toward the 
meeting of production goals,’ he 
said. 

‘““Now great emphasis is on in- 
creased yields rather than just in- 
creased acreage,” he stated. ‘‘Al- 
most every instruction or release 
regarding food production that 
goes out from USDA to field agen- 
cies emphasizes the need for using 
more agricultural chemicals in ob- 
taining our food production goals.” 

Alstetter stated that substan- 
tially this means the two groups 
of workers who appeared to be 
working on contradictory purposes 
in the 1930’s “‘now are cooperating 
in an effort to improve production 
techniques. I believe the effects 
of this change are going to be 
revolutionary as far as your in- 


dustry is concerned,” the official 
declared. 

“It means USDA is going to be 
an aggressive pesticide sales agent.” 

Alstetter concluded his discus- 
sion with the opinion that the part- 
nership of the pesticide industry 
and the USDA “‘will be closer than 
ever before with greater benefit 
both to farmers and to the in- 
dustry.” 

In other convention talks, Dr. 
G. F. McLeod, technical vice presi- 
dent of Sunland Industries, Inc., 
gave a lengthy criticism of the 
statistical data collected by fed- 
eral agencies. 

W. C. Jacobsen, assistant direc- 
tor of the Department of Agricul- 
ture, California, gave an exclusive 
review and history of California 
regulations. Dr. A. M. Boyce, di- 
rector of the Citrus Experiment , 
Station, University of California, 
outlined the highlights of a recent 
trip to the Far East, Near East 
and Western Europe, where he re- 
viewed the agricultural situation. 


Welcome by Ball 

W. E. Ball, of Stauffer Chemical 
company, and president of the 
Western Agricultural Chemicals 
Association, welcomed members 
and 35 wives to the convention. 

C. B. Moore, managing director 
of Western Growers Association, 
was unable to attend. 

Social activities at the four-day 
convention included a golf tourna- 
ment for the men and a shopping 
tour of San Francisco department 
stores for the ladies. 

Meetings were well attended. @ 


Arthur W. Mohr, center, NAC president, greets two 
past presidents at convention in San Francisco April 6- 
10. At left is G. L. Leonard and at right Ernest Hart. 
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shown at left. Normal at right. 


About 1914 a ‘Minor’ 


revolution occurred 


in agriculture when 


need was shown for 


Manganese deficiency in soybeans 









Minor Elements 


By Frank A. Gilbert 


Battelle Memorial Institute 
Columbus, O. 


ERTILIZER usage, like 

many other farm practices, 

has undergone great modifica- 
tion in recent years. It has been 
accompanied by a froth of dis- 
carded theories and abandoned 
methods. Archeological research 
has shown cultivation of crops was 
begun by man 10,000 to 12,000 
years ago. The first husbandmen 
at that time probably observed the 
effect of animal droppings on the 
growth of plants. A few undoubt- 
edly made practical use of this 
knowledge. 

In America the first white men 
found that South American Indians 
long had been acquainted with the 
fertilizing value of guano, while the 
story of the use of fish as fertilizer 
by North American Indians is well 
known. The Celts are known to 
have used chalk or marl approxi- 
mately two thousand years ago. 

World agriculture has changed 
1apidly in the past century but 
there still are millions of acres of 
cultivated Jand where family units 
eke out an existence on small plots 
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with little or no surplus for urban 
consumption. In general more food 
now is produced on larger acreages 
by fewer people. Supply of animal 
and other organic manures, in spite 
of their unquestioned value, hence 
is insufficient to satisfy even a small 
part of the needs of present-day 
large-scale machine agriculture, so 
vital to world food supply. 

Fertilizer is becoming more im- 
portant each year, with the con- 
tinuing removal of large crops. Re- 
search on the nutritional needs of 
plants must keep pace in order to 
maintain our present standard of 
living and to help countries unable 
to feed themselves. 

One hundred years ago inorganic 
fertilizer, or chemical fertilizer as 
we call it now, was virtually un- 
known, although in Europe, under 
the leadership of Liebig in Germany 
and Lawes in England, interest in 
production of such inorganic plant 
food was developing. 

In the meantime, some use was 
made of the limited supply of 
ground bones to supply phosphorus, 
and for about forty years there was 
a brisk trade in Peruvian guano. 
This ended almost abruptly around 
1875 when natural deposits ap- 


proached temporary exhaustion. 
Its place was taken by Chilean 
nitrate and during the remainder of 
the nineteenth century use of 
sodium nitrate rapidly increased in 
popular favor. Development of by- 
product coke-oven ammonium sul- 
fate did not appear on the Ameri- 
can market until nearly 1900. 


Developed in England 


Superphosphate was developed 
in England in 1842. It increased in 
importance in North America with 
opening of the Southeastern phos- 
phate deposits around 1870. Basic 
slag first was produced for fertilizer 
purposes about 1880. 

This country was not so well off 
in those early days with regard to 
potash. German potash salts first 
were imported for fertilizer pur- 
poses in the United States in 1870. 
By 1900 they had become thor- 
oughly established in our fertilizer 
market. Germany had a monopoly 
on potash up to the time of the 
first World War when the necessity 
of developing our own potash 
source was forcibly brought into 
focus. 


At first domestic production was 
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derived entirely from distillery 
waste, sea weed and the brine of 
Searles Lake in California. Then, 
successful tests for potash were 
made in the Permian basin of the 
Southwest and led to the mining of 
potash salts at Carlsbad, N. M., 
in 1931. Since that time the 
United States has been independent 
of foreign supply. 

The first mixed fertilizer was 
manufactured in the United States 
in the 1850’s but very little was 
used. In 1900 only about 2,000,000 
tons were sold. Moreover, this was 
of low analysis and rarely reached 
over 12 per cent of nitrogen, phos- 
phorus and potash, the only in- 
gredients considered to be of im- 
portance at that time. 

Lime was used but was thought 
of as an alkalizing agent rather 
than as a fertilizer. The general 
policy to prevent fertilizer troubles 
at the start of the twentieth cen- 
tury was to keep the soil well sup- 
plied with N, P and K, and not to 
allow it to become too acid. 

Thinking at this level lasted for 
some years, as evidenced by tests 
carried out by experiment stations 
during that time. Iron, sulfur and 
magnesium were known to be essen- 
tial to plants but were deemed in- 
consequential. Sufficient amounts 
were considered to be obtainable 
from the soil or from the amounts 
involuntarily used in mixed ferti- 
lizer and in limestone. 


Problem Arose 


Then things began to happen. 
Soils in some parts of the country, 
especially peats, would not grow 
satisfactory crops regardless of how 
much nitrogen, phosphorus, potash 
and lime were placed on them. 
Why? Nobody knew. Soil scien- 
tists, physiologists and agrono- 
mists went to work. It was sug- 
gested there might be occasions 
when iron, sulfur or magnesium 
might not be everywhere sufficient 
in the soil. There might even be a 
few other necessary nutritive ele- 
ments that had not been con- 
sidered. Were not zinc, copper, 
manganese and other ash ingredi- 
ents invariably present in plants? 
It had been suggested as early as 
1914 that boron was essential. 
Final proof of the necessity for 
some of these materials lay in the 
difficulty of freeing water, nutrient 
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salts and apparatus from minute 
traces of the elements involved. 

One by one additional elements 
were proved to be essential : manga- 
nese, boron, zinc, copper and later 
molybdenum. Will there be any 
more? For example, aluminum, 
fluorine, chlorine, sodium or silicon? 
Few care to voice a positive state- 
ment now. It may be safely as- 
serted, however, that if any are 
found to be essential they will be 
in an amount less than that present 
today in the most highly purified 
nutrient salts, water and experi- 
mental glassware. 


Stubborn Soils 


Scientists also started an attack 
on the problems of stubborn soils 
and those not amenable to ordinary 
fertilization procedure. The situa- 
tion was like a huge jigsaw puzzle 
with many of the sections missing. 
Gradually a few of the more im- 
portant pieces are being found and 
the general picture, although far 
from complete, is beginning to 
appear. 

A number of different factors are 
involved, each requiring a different 
treatment. The layman generally 
considers a trace-element deficiency 
is caused by a lack of that element 
in the soil. This is true only in a 
small percentage of cases. Often 
the element is plentiful or sufficient 
in the soil, but, under certain con- 
ditions, is unavailable to the plant. 
Thus, it is possible for a deficiency 
to occur because the element was 
originally missing, or because it had 
been leached out over a long period 
of time. 

Deficiency might also be caused 
by the fact that the element, al- 
though present, is tied up or made 
unavailable by microbiological ac- 
tion, or by excessive amounts of 
organic matter. The element might 
also be made unavailable by a 
change in soil pH or by a super- 
abundance of some other element 
which upsets mineral balance. Each 
of these factors will be considered 
separately. 

Some soils were shown to have 
been deficient in certain minerals 
when attempts first were made to 
cultivate them. In the Northwest, 
for example, large areas were un- 
productive until it was found that 
a widespread sulfur deficiency ex- 
isted. Apparently these soils never 





contained enough sulfur for legum- 
inous crops such as clover and 
alfalfa. In Australia, the famous 
ninety-mile desert was a desert only 
until scientists proved that copper, 
zinc and phosphorus were almost 
entirely lacking in the soil. 

The Atlantic coastal plain at one 
place or another has shown a de- 
ficiency of every known nutrient 
trace element except iodine, a 
micronutrient essential to animals, 
though not to plants. Soils of this 
area tend to be acid and are highly 
leached. Although good crops may 
be grown on them a higher rate of 
fertilization is necessary than on 
soils farther west. Great responses 
to trace-element applications have 
been obtained on many coastal- 
plain soils. Probably these soils 
were far more fertile when first 
formed than are the remaining 
virgin soils of the region today. 
Leaching in many areas apparently 
has lowered content of plant nutri- 
ents to a point where heavy crop 
production accompanied by phos- 
phating and liming has produced a 
marginal condition in regard to 
trace elements. 


Fruit Problems 


Fruit growers on the West Coast 
have had difficulty in preventing 
zinc deficiency of their trees in cer- 
tain areas, even though total zinc 
in the soil was not unduly low. 
Adding zinc to the soil, even in 
large amounts, was not remedial, 
and growers were compelled to use 
zinc sprays or introduce the ele- 
ment in some form into the trunks 
and large branches. This peculiar 
condition occurred because the soil 
zinc was tightly held in unavailable 
form, partly at least by micro- 
biological action. Bacteria have 
also been shown to change man- 
ganese salts into an unavailable 
form and soil organisms are much 
more important in determining 
trace-element availability than for- 
merly was believed. Herein lie 
many unsolved problems. 


Peat soils always have been 
troublesome. Native vegetation 
grows on untreated peat without 
difficulty but vegetables do not do 
well. In Europe such soils were 
found to be deficient in copper. 
Livestock feeding on native peat 
vegetation could not get even the 
slight amounts of the metal neces- 
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sary to supply their daily needs. 
Our peats also were found to be de- 
ficient in copper and usually in 
manganese and zinc as well. Peat 
soils are formed under poor drain- 
age conditions, either below water 
or in situations where waterlogg:ng 
and consequent exclusion of air is 
the rule. Because of such anerobic 
conditions residues of natural vege- 
tation are humidified rather than 
oxidized, and thus tend to accumu- 
late. 

Eventually the growing vegeta- 
tion loses all contact with the 
original soil and grows entirely in 
the newer peat layers. As the peat 
builds up it becomes more organic 
and contains a progressively smaller 
percentage of mineral matter. Some 
peats are 80 to 90 per cent organic 
matter and burn readily. 

It is not difficult to see why such 
soils are deficient in practically all 
nutritive elements, with the pos- 
sible exception of nitrogen. For 
years there has been no replenish- 
ment from the original soil. A 10- 
foot layer of virgin peat will con- 
tain little more mineral material 
than it did when it was but a 
fraction of that depth. 


Need Minor Elements 


When such soils are drained and 
prepared for cultivation, they re- 
quire more than lime and the NPK 
of ordinary fertilizer. The need is 
nearly as great for the minor ele- 
ments, especially copper and man- 
ganese. With complete fertiliza- 
tion, peat soils become very pro- 
ductive. 

The trace-element problem usu- 
ally is not solved, however, with a 
single application. Highly organic 
soils have the ability to tie up in 
organic and insoluble form a large 
proportion of applied trace ele- 
ments. For optimum production, 
periodic applications of trace ele- 
ments are necessary. Thus, in peat, 
as in most other soils, total copper 
or other trace-element content is 
far from being indicative of the 
amount actually available. 

The margin between deficiency 
and sufficiency sometimes is very 
narrow, and a slight difference in 
soil pH value is extremely im- 
portant. Hundreds of cases of 
temporary boron deficiency occur 
each year in legume fields where 
over-zealous farmers use too much 
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Grower stands in field of cotton which received fertilizer only, in 
upper photo. Lower: taller crop also treated with copper sulfate. 





Peach trees at left received fertilizer and trace elements. Ones at 
right got only fertilizer. Photo taken at McBee, South Carolina. 
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lime. The deficiency is remedied 
when the pH is lowered or boron 
is added. 

In the Florida Everglades the 
washings and dust from limestone 
roads were found on occasion to be 
enough to set up a manganese de- 
ficiency in peat soil for some dis- 
tance on either side of the road. 

One of the least understandable 
but perhaps most common cause of 
trace-element deficiency is a lack of 
nutrient balance. When elements 
do not become quickly available, or 
when no single one is present in 
undue amounts, the soil may be 
said to be nutritionally balanced. 
This balance frequently is upset, 
however, either by natural means 
or by misuse of the soil. 


Manganese Content 

Some soils in the Hawaiian 
Islands contain an unusually high 
amount of manganese, along with 
an average amount of iron. This 
unbalance results in an iron defi- 
ciency not amenable to soil treat- 
ment. Iron sprays are used to 
alleviate the condition. The re- 
verse situation can be obtained 
with high iron and low manganese 
contents. Such an unbalance is 
known as antagonism. 

In the Aroostook Valley of Maine 
some growers have added excessive 
amounts of phosphorus to the soil 
for many years to increase potato 
production. The iron content of the 
soil is not low but in several loca- 
tions an iron deficiency has oc- 
curred because of phosphorus an- 
tagonism. A high soil-molybdenum 
content tends to make copper un- 
available. Too much nitrogen may 
induce the same effect. 

Excess potassium can lower cal- 
cium content of a plant. This is 
true also of too heavy an applica- 
tion of magnesium. Many other 
examples may be cited in which 
soil applications of large amounts 
of a plant nutrient result in de- 
ficiency of one or more of the 
others present. 

The areas of most pronounced 
trace-element deficiencies in the 
United States have been mapped. 
In such areas application of trace 
elements or fertilizer containing 
trace elements usually is a routine 
procedure. However, there are 
hundreds of locations where de- 
ficiencies are moderate or so slight 
that animals or plants do not show 
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severe symptoms and may appear 
normal. 

Occasionally, through heavy 
cropping, use of highly purified fer- 
tilizer, too heavy an application of 
some major nutrient or through ex- 
treme drought a localized deficiency 
may be set up. 

Instances of localized trace-ele- 
ment deficiency constantly are 
cropping up, even in states where 
little trouble had previously oc- 
curred. Similar cases will become 
more and more common as the 
policy of considering fertilizer only 
in terms of nitrogen, phosphorus 
and potash is continued. 

Heavy applications of high-anal- 
ysis fertilizer add no minor ele- 
ments and frequently make an 
already existing nutrient unbalance 
more severe. 

In a recent textbook on soil 
science it was stated that there is 
little evidence to indicate copper is 
lacking in soils other than those of 
a high organic content. On the con- 
trary, recent experiments have 
shown that certain mineral soils, 
e.g., Rains sandy loam and some 
soils of the Norfolk series contain 
too little copper for maximum crop 
growth. 

New instances of zinc, mag- 
nesium and manganese deficiency 
constantly are coming to light, and 
boron trouble is now so common 
that additional cases warrant little 
journalistic space. 

Molybdenum recently has come 
in for its share of attention. The 
writer, in discussing deficiencies on 
the Atlantic coastal plain in 1948, 
stated that there were undoubtedly 
coastal areas with too little of this 
element for optimal crop produc- 
tion. Such locations now have been 
found in New Jersey. There is un- 
published evidence that molyb- 
denum deficiency may occur in 
North Carolina, also. 


Local Analyses 


The natural and quite reasonable 
thought that comes to one’s mind, 
in connection with location of areas 
low in an available supply of one or 
more trace elements, is this: Why 
not make soil analyses in each field 
or locality? 

Satisfactory tests for N, P, K and 
calcium are cheap and easy because 
large amounts present allow for a 
wide margin of error. With trace 
elements, it is quite different. 





Quick tests that have been de- 
veloped are not accurate enough 
for the available small amounts of 
a trace element that may be present 
in a soil. Skilled personnel and ex- 
pensive equipment, unavailable in 
most laboratories, are necessary for 
accurate determinations. Even 
some state experiment stations are 
not equipped to make such deter- 
minations. Those that are must 
use their equipment for experi- 
mental purposes rather than for 
routine analyses. 

In addition, cost of a complete 
soil analysis, which includes avail- 
able amounts of trace elements, is 
expensive, even when reduced to 
its lowest terms. The only way this 
expense could be brought down is 
by an assembly-line method, anal- 
yzing thousands of samples a year 
at cost by a non-profit organization 
or by public funds. Such a soil 
analysis laboratory is not available 
at the present time. 

With an increasing need for 
trace-element study, what is being 
done? Much of fundamental value 
comes from the United States Plant 
Soil and Nutrition Laboratory at 
Ithaca, N. Y. This laboratory is 
not handicapped by the necessity 
of confining its research to soils 
within a single state, as is the case 
at many experiment stations. 

A few experiment stations, no- 
tably those in New Jersey and 
‘lorida, have pioneered in phases 
of trace-element research. Much 
work on molybdenum recently has 
come from New Jersey, while 
Florida, by necessity, long has been 
engaged in developing its soils, 
many of which are very low in 
several trace elements. In some 
states little trace-element work is 
done, even though micronutrient 
deficiencies occur. 

One of the very few examples of 
trace-element research on a private 
basis is that being done at Battelle 
Memorial Institute at Columbus, 
O. This endowed and industrially 
financed institute has been working 
in the field for approximately a 
decade. It also is not handicapped 
by political boundaries, and has 
conducted experiments in nearly 
all parts of the country. 

One important problem never 
sufficiently investigated was the 
location areas of borderline trace- 
element needs and to determine 


(Continued on page 45) 
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Thousands of tons mined daily, 











but where does it all go? 


...., around you in any grocery store and what do you see — 
canned goods of all kinds! Soups, vegetables, fruits, berries! Believe 
it or not, you‘re looking at merchandise that consumed a lot of Sulphur 
in the making. 


Tin cans are made of tin plate. Tin plate is made of sheet steel. Sheet 
steel is made with the help of sulphuric acid—pickling, as they call it, 
the process that removes scale preparatory to plating. In 1951, the 
sheet division of our great iron and steel industry is estimated to have 
consumed 140,000 long tons of Sulphur in the form of sulphuric acid. 
That in itself makes quite a dent in our supplies of Sulphur. Add to this 
almost as much more for treating wire rod, plate, strip, bars, etc., and 
you can see that to make finished steel, regardless of form, the iron 
and steel industry must use lots of Sulphur in the form of sulphuric acid. 


Right here is an excellent example of the interdependence of all of 
our industries. To produce steel requires a lot of Sulphur. To produce 
Sulphur and other mined products requires a lot of steel. This inter- 
dependence of industries is one of the country’s sources of strength. 


Texas Gulf Sulphur Co. 


75 East 45th Street, New York 17, N. Y. 


Molten Sulphur flowing into the storage vat 





Mines: Newgulf and Moss Bluff, Texas 
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Letter to the Editor: 








Why Not Try Rock Phosphate? 


To the Editor: 


Articles in FARM CHEMICALS 
have reported the scarcity of sul- 
furic acid and the resulting diffi- 
culty in producing sufficient quan- 
tities of superphosphate to meet the 
needs of our agriculture. Many 
authorities have reported that new 
methods or materials must be 
brought into use if the situation is 
to be improved to any extent. 

I feel that the answer to the 
problem may lie in a method of 
using phosphate rock that has not 
been recognized to date. It is a 
means of creating soluble phos- 
phates in the soil and is based on a 
theoretical chemical reaction which 
can occur in a soil containing acid 
clay. 

If tricalcium phosphate, or raw 
rock phosphate, is mixed with 
potassium chloride and the mixture 
applied to a clay soil, the following 
reaction will occur: 

Clay (acidic) plus raw rock 
phosphate plus potassium chloride 
yields clay (alkaline) plus soluble 
phosphate plus calcium chloride. 

This theoretical reaction takes 
place in two steps: 1. Ionization of 
the potassium chloride in the 
presence of acid clay to form fixed 
potassium and free hydrochloric 
acid and 2. Attack of the hydro- 
chloric acid on the tricalcium phos- 
phate, converting that into soluble 
phosphate with the liberation of 
calcium chloride. 

The end product, calcium chlor- 
ide, reacts with more clay and the 
liberated hydrochloric acid works 
on more undigested phosphate. | 
would like to emphasize the idea of 
repetitive action of the acid radical 
in the presence of the clay. 

The idea of free hydrochloric acid 
occurring in the soil has been ques- 
tioned, and in answer | would like 
to quote from the book, Nature and 
Properties of Soils, by Lyon and 
Buckman: 

“The application to the soil of 
calcium and magnesium salts of 
strong acids such as calcium sul- 
fate (gypsum), and calcium chlor- 
ide, are not usually recommended. 
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FARM CHEMICALS realizes 
the use of rock phosphate has 
been a controversial subject for 
many years and that most ex- 
periments indicate superphos- 
phate 1s superior. 

We publish thts letter because 
we feel it 1s a fresh approach to 
an important subject. Although 
we are not convinced of the value 
of the methods suggested by Mr. 
Dietz, the opinions we have 
solicited regarding his theory do 
not explain to our satisfaction 
why he is wrong. We think a 
sertes of tests might be war- 
ranted. 

Mr. Dietz wrote this letter 
with the hope that someone with 
the time and necessary financial 
resources would experiment with 
his theory. 

We are eager to present other 
opinions concerning the theory 
and are looking forward to re- 
ceiving comments from readers. 











The reason is simple. When by 
base exchange the metallic cations 
are absorbed and some of the 
potential acidity of the colloidal 
matter is liberated a strong acid 
results. Such acids as sulfuric and 
hydrochloric, for instance, are not 
so easily disposed of as weak car- 
bonic acid. While such a salt as 
gypsum may give satisfactory re 
sults at first, its continued use is 
likely to develop undesirable resi- 
dues... ." 

In presenting this theoretical re- 
action, I[ realize it will immediately 
be met with objection. The scien- 
tist will ask: ‘‘Where are the facts? 
What field experiments have you 
to prove this?”’ 

I can offer only one observation, 
no well controlled field experiments. 

In 1947 I grew 90 acres of 
Clinton oats. I grew these on a 
number of fields on several different 
farms on some of which I used an 
0-12-12. On two other fields I used 
a mixture of colloidal phosphate 


and potassium chloride, home 
mixed. This was applied on land, 
the history of which indicated 
heavy cropping in the past as well 
as very little return of plant 
residues. 

I also used heavy applications of 
ammonium nitrate on the soil, a 
Miami silt and clay loam, at the 
rate of 160 pounds per acre. 

When harvested, no difference in 
the yields of the various fields could 
be found that might have been 
attributed to the difference in 
phosphate source. The yield in all 
cases ran 80 to 90 bushels per acre, 
indicating that the two types of 
phosphate applied, must have been 
of approximately equal value. 

In placing the fertilizer, I ap- 
plied it in long thin ribbons, thus 
giving the colloidal phosphate and 
the potash salt a broad and inti- 
mate contact with the acid soil. 
The zone of chemical reaction must 
be very narrow, and future experi- 
menters with raw rock should keep 
this in mind. 

The oats, growing while the 
chemical reaction was taking place, 
absorbed the soluble phosphates as 
they were produced, eliminating 
the tendency toward reversion. 


Potassium chloride is not the 
only material that might be used 
with the raw rock. Potassium, 
calcium, magnesium and ammo- 
nium sulfates, ammonium and so- 
dium nitrates, sodium chloride and 
combinations of these are suggested 
as possibilities. 

My purpose in writing this letter 
is to try to raise doubt in the minds 
of leading agronomists so that 
further experimentation will be 
carried on. 

Using ‘‘tagged element”’ research 
methods it should be possible to 
prove or disprove the idea within a 
short time. With sulfur for super- 
phosphate limited why not try to 
determine the worth of the pro- 
posed method ? 


E. F. DIETZ 
Madison, Wis. 
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Sulfate of Ammonia 
This material is in heavy demand 
and producers are being taxed to 
get out material against contracts 
on schedule. There was some ex- 
port inquiries in the market for 
shipment to the Far East. 


Nitrate of Soda 

From a reliable source it was 
learned that because of a strike at 
the nitrate mines in Chile, practi- 
cally no boats have left recently 
from Chile for the U. S. with 
nitrate. The leading importer is 
said to have stocks on hand in this 
country to last about 30 days. 


Ammonium Nitrate 
Demand is heavy for this ma- 
terial and producers are shipping as 
fast as facilities will permit. No 
prices are noted. 


Nitrogenous Tankage 
Some sales of this material have 
been made as far ahead as Decem- 
ber with no price changes noted. 
Most of the leading producers are 
sold out for the balance of the cur- 
rent fertilizer season. Some im- 
ported material continues to arrive 
at prices of about $6.00 per unit of 

ammonia ($7.29 per unit N). 


Castor Pomace 
Demand has increased recently 
for this material and a limited 
amount of sales have been made at 


$37.25 per ton, f.o.b. shipping 
points, for material guaranteed 
6.75 per cent ammonia. 

Organics 
Organic fertilizer materials 


showed a mixed tone. Vegetable 
meals such as soybean meal were 
offered in a limited way containing 
some mixture of corn or minerals at 
$87.00 per ton in_ bulk, f.o.b. 
Decatur, Ill., and were being sold as 
a feed concentrate because of 
ceiling regulations. A limited 
amount of linseed meal was offered 
at $76.00 per ton, f.o.b. Minneapolis 
on a processing arrangement also 


34 


FERTILIZER MATERIALS MARKET 


because of present ceiling prices. 
Cottonseed meal held firmly at ceil- 
ing prices, f.o.b. Southeastern ship- 
ping points, when available. Tank- 
age slipped down in price to $6.50 
per unit of ammonia ($7.90 per unit 
N), f.o.b. Eastern shipping points, 
and blood sold at the same price. 
Feed buyers were only buying in a 
limited way, which accounted for 
lack of demand. 


Fish Meal 

Some new production menhaden 
fish scrap and meal was said to have 
been sold on a “‘when and if made 
basis’’ for late spring delivery at the 
ceiling price which was $2.26 per 
unit of protein, plus cost of bags. 
Imported fish meal continues to 
arrive at Atlantic ports and is being 
sold at prices slightly under the 
ceiling. 


Bone Meal 

A heavy demand was noted from 
fertilizer buyers but demand from 
feed sources has fallen off to some 
extent. Fertilizer bone meal, both 
steamed and raw, is hard to locate 
for nearby shipment and prices re- 
main steady at $75.00 to $85.00 per 
ton, according to shipping point. 


Hoof Meal 
Demand has eased somewhat for 
this material with last sales re- 
ported on basis of $7.00 per unit of 
ammonia ($8.51 per unit N), f.o.b. 
Chicago. 


Superphosphate 

Demand is heavy from all sec- 
tions but so far no acute shortages 
have occurred as had previously 
been predicted. Due to the lateness 
of the shipping season in some sec- 
tions, this has helped the situation 
materially. Triple superphosphate 
remains tight and hard to obtain 
except against contracts already 
written. 


Potash 
Producers are shipping against 
existing contracts but in some cases 
are a little behind schedule _be- 
cause of shortage of box cars and 
also the unusual demand for quick 





shipment. Two new producers are 
coming into the field, with one large 
producer already shipping in a 
limited way. 


Philadelphia 
April 10, 1952 

The materials market shows a 
little more activity. Tankage and 
blood have declined further. Prac- 
tically nothing at all is being done 
in bone meal, and fish is very quiet. 
Superphosphate remains quite 
tight, but situation is not critical. 
Nitrate of soda is affected by the 
strike in Chile. Demand for potash 
shipments continues strong and 
movement is active. 

Sulfate of Ammonia.—Supply 
position is reported tight and con- 
tract buyers are taking delivery as 
fast as produced. However, some 
of the smaller mixers seem to have 
a surplus, evidenced by resale 
offerings from several directions. 

Ammonium Nitrate-—Production 
moves steadily against contracts, 
with supply insufficient to meet the 
present strong demand. 

Nitrate of Soda.—The strike in 
Chile is still unsettled. Importers 
are said to be allocating stocks, and 
domestic production is reported un- 
able to keep up with the demand. 

Blood, Tankage, Bone.—Blood 
and tankage continue in a weak 
position with prices ranging from 
$6.00 to $7.00 per unit of ammonia 
($7.29 to $8.51 per unit N), depend- 
ing upon location. Due to the 
anthrax scare, buyers are showing 
no interest in bone meal until agri- 
cultural and health authorities 
straighten things out. 

Castor Pomace.—A limited ton- 
nage was offered at the contract 
price of $37.25 per ton at the pro- 
ducing plants. 

Fish Scrap—While there is a 
definite shortage of menhaden, 
there is ample foreign meal, but no 
activity in the latter. Buyers prefer 
to wait until the disturbed situa- 
tion in bone meal is settled. It is 
expected the new fishing season will 
get started in a few weeks, if 
weather permits. 

Phosphate Rock.—Shipments con- 
tinue to move against standing 
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STORAGE CONTROL—No cak- 
ing or lumping while in storage. 
and even. 


Now it is possible for you to store superphos- 
phate without fear of its caking... that is, if it 
is DAVCO GRANULATED SUPERPHOS- 
PHATE. DAVCO Granulated Superphosphate 
will not become hard or caked ... it is easier to 
apply in the field because there is no dusting or 
bridging over in the drill. 


Progress Through Chemistry 


THE DAVISON CH 


APPLICATION CONTROL — No 
dusting or bridging; drills free 


FOOD CONTROL — Supplies 
plant food at a uniform rate. 


DAVCO Granulated Superphosphate gives 
complete coverage in the field ... drilling freely 
and evenly ... supplying each plant with a uni- 
form quantity of nutrient phosphorus. 

Get DAVCO Granulated Superphosphate ... 
the superphosphate that gives you the added 
sales points through its 3-way control.. 


AL CORPORATION 


BALTIMORE 3, MARYLAND 






PRODUCERS OF: CATALYSTS, INORGANIC ACIDS, SUPERPHOSPHATES, PHOSPHATE ROCK, SILICA GELS, SILICOFLUORIDES AND FERTILIZERS 
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are the farm fam- 
ilies throughout the nation 
who buy your products. 
Many of their production 
needs are closely related 
to yours. 


Their success in meeting 
this year’s greatly in- 
creased food and fiber 
goals depends to a large 
extent upon your ability 
to manufacture and dis- 
tribute essential supplies 
of fertilizers and pesti- 
cides. 


Farm organization lead- 
ers, along with their ex- 
perienced Washington 
staffs, are constantly pre- 
senting factual data on 
farm operations to key 
Congressional and Gov- 
ernment officials. 


Mounting defense pro- 
duction problems clearly 
show the need for close 
liaison between leaders in 


both groups. 


It is apparent that vou 
will both make a greater 
contribution toward a 
stronger America with a 
full breadbasket by .. . 
working together as 
partners. 


BAILEY & LERCH 


Agricultural Consultants 
Editorial Services 


740 Jackson Place, N. W. 
Washington 6, D. C. 
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orders and supply seems ample to 
meet requirements. 


Superphosphate—Demand con- 
tinues active with supply not quite 
able to meet requirements. No 
easement is presently in sight. 
There are no resale offerings of this 
commodity. 


Potash.—Contract withdrawals 
are reported heavy and demand is 
active. There is still considerable 
foreign potash in storage in this 
country. 


Charleston 
April 10, 1952 


Superphosphate throughout the 
country is in strong demand and 
potash is increasing in demand. 
Nitrogen solutions have shown a 
tendency to tighten. Supplies of 
hard nitrogen of all kinds are short. 

Organics.—Activity is limited in 
the market for fertilizer organics as 
practically all needed supplies have 
been purchased for this season. 
Last sales for future shipment of 
domestic nitrogenous tankage were 
at $4.25 to $4.90 per unit of am- 
monia ($5.16 to $5.95 per unit N), 
bulk, f.o.b. production points. Im- 
ported nitrogenous tankage is light. 
Supplies are at around $6.25 per 
unit of ammonia ($7.59 per unit 
N), in bags, c.i.f. Atlantic ports. 

Castor Pomace.—Production con- 
tinues limited and prices nominally 
$37.25 per ton in burlap bags with 
$2.00 per ton allowance if shipped 
in paper bags. Price is f.o.b. North- 
eastern production points for ma- 
terial testing minimum 6.75 per 
cent ammonia. 

Dried Blood.—Unground blood in 
bulk is around $6.75 to $7.00 per 
unit of ammonia ($8.20 to $8.51 per 
unit N), f.o.b. Chicago area and 
$6.75 per unit ($8.20 per unit N), 
in the New York market. 

Potash.—Demand is active in the 
Midwest and sizable quantities of 
imported material at the ports have 
moved to the interior recently. 
Prices on domestic potash remain 
firm and unchanged. 

Ground Cotton Bur Ash.—Sup- 
plies continue available for this 
potash, primarily in the form of 
carbonate of potash. For most de- 
livery points the price compares 
favorably with sulfate of potash. 

Phosphate Rock.—Movement 


continues steady to domestic users 
and prices remain firm and un- 
changed. 

Superphosphate.—Prices remain 
firm and it has been announced by 
one of the Baltimore producers that 
his price is now 87.7 cents per unit 
of A.P.A., bulk, f.o.b. Baltimore. 
Demand continues strong in prac- 
tically all areas. Triple superphos- 
phate continues in a tight market 
position at 87 cents per unit, 
Tampa. 

Sulfate of Ammonta.—The pend- 
ing steel mill strike threatens the 
supply of domestic coke oven ma- 
terial, maintaining the market ex- 
tremely tight. 

Ammonium Nitrate—This mar- 
ket continues exceedingly tight 
with demand enormous. Prices re- 
main unchanged on domestic ma- 
terial at $63.00 tc $64.00, f.o.b. 
works in bags. Canadian material 
is priced at $72.50 bagged, f.o.b. 
Port Robinson, Ontario. 

Nitrate of Soda.—No favorable 
news of settlement of the strike in 
Chile has been announced at this 
writing. Supplies of Chilean nitrate 
of soda, therefore, will be extremely 
short in the Southeast during April 
and possibly part of May. The re- 
cent fire at Savannah destroyed 
part of the March quota of stocks 
but a fair tonnage will be salvaged. 
Domestic production continues 
short of demand. 

Calcium Ammonium Nitrate.— 
Some supplies of imported calcium 
ammonium nitrate continue to 
arrive at Charleston, S. C., and are 
meeting, to some extent, the de- 
mand for direct application nitro- 
gen. Prices range from $60.00 to 
$61.00 per ton, in bags, f.o.b. cars 
Charleston, S. C. 


Buy NO Sprayoe Dust 


until you know Protective 
about NEW § 


WEATHERIZED! 


stays on for weeks 
in spite of rain, 
wind or heat. 
Kills Insects — 
Controls Diseases 
Contains Fermate, 
DDT, Roetenone 














The Spray 
That Stays 


Cuts garden work in half—‘“Nothing 
like it since bugs were invented.”” Buy 
at your local dealer. 
A Limited Number of 
Distributorships Now Available. 


Write Dept. D. 
MILLIGAN BROS. JEFFERSON, IOWA 
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Also sales offices in Havana, 
Cuba and San Juan, Puerto Rico. 
@ Requires no in- 


ports or plant \ f \ 
space ... merely bs : 
plug into any ae 
electrical outle * cai 1 


BAG CLOSER 






































@ Entirely portable 
... weighs only 


Lightweight, practical, handy, easy to 
102 pounds 


operate! Efficiency and reliability 
@Unconditionally proved by over 4000 users in every 

guaranteed! _— part of the world under varying oper- 
ating conditions. For details on how 


@Handlesalltypes = @ Economical to YOU can cut YOUR Bag Closi 
i g Closing 
os co one. +. cenmemtl costs with the FISCHBEIN Portable 
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DAVE FISCHBEIN of oF DEPT. 9D, 38 GLENWOOD AVE. 
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Serving Industry... Which Serves Mankind 





This is good news in agriculture and in industry. Increased 
availability of vital plant nutrients in the form of soluble 
inorganic salts for fertilizer solutions can mean new 
products and new markets for fertilizer manufacturers. 


New emphasis is being placed upon WATER-SOLUBLE 
FERTILIZERS. Growers and manufacturers are developing 
new methods... new applications of high-analysis sol- 
uble plant foods which combine NITROGEN . . . PHOS- 
PHORUS, POTASH and, in many cases, weed killers and 
insecticides, too. 


MONSANTO, to help meet the increasing demands for plant 
foods, has increased quantities of four basic, soluble 
fertilizer chemicals ... MONO AMMONIUM PHOSPHATE .. . 
DI AMMONIUM PHOSPHATE . . . MONO POTASSIUM PHOS- 
PHATE... 


PHOSPHORIC ACID 75.0%. 





New uses for WATER-SOLUBLE FERTILIZERS are proving 
profitable for growers. . . profitable for FERTILIZER MAN- 
UFACTURERS. Perhaps these products will fit into your 
production planning. Contact any District Sales Office, 
or write MONSANTO CHEMICAL COMPANY, Phosphate 
Division, 1700-A South Second Street, St. Louis 4, Mo. 


DISTRICT SALES OFFICES: Birmingham, Boston, Charlotte, Chicago, 
Cincinnati, Cleveland, Detroit, Los Angeles, New York, Philadelphia, 
Portland, Ore., San Francisco, Seattle. In Canada, Monsanto Canada 
Limited, Montreal. 


























MONSANTO PLANT NUTRIENT CHEMICALS 
N P20s K20 
Mono Potassium Phosphate (Crystals) } —0— | 51.6% | 34.2% 
Di Ammonium Phosphate (Crystals) | 21.0% 53.85% | —0— 
Mono Ammonium Phosphate (Crystals) | 12.2% 61.61% | —0 
Phosphoric Acid (75.0%) (Liquid) | —0— 54.5% | —0— 
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New Commercial Solvents Heads 





ee & Meas 
Robert E. Hays 


New district sales manager for 
the Agricultural Chemicals divi- 
sion, Commercial Solvents corpora- 
tion, is Robert E. Hays. His ap- 
pointment was announced by Clyde 
T. Marshall, general manager. 

Hays will make his headquarters 
at Jackson, Miss. He previously 
was with U. S. Steel corporation as 
farm products agent in Mississippi. 

He received a B.S. degree from 
Mississippi State College in 1929, 
and served as a paratrooper with 
the Army from 1943 to 1945. 


Abbott K. Hamilton 


Abbott K. Hamilton, a _ vice 
president of Commercial Solvents 
corporation, has been placed in 
charge of Product Divisions, J. 
Albert Woods, president, an- 
nounced. 

He succeeds H. J. Henry who 
resigned recently. 

Hamilton has been with Com- 
mercial Solvents since 1946 when 
the corporation purchased Pennsy]- 
vania Alcohol and Chemical corpor- 
ation of which he was vice presi- 
dent. 





Industry Requests Rise 
In Ceilings for Potash 


Higher ceilings for the potash in- 
dustry have been requested by 
representatives of the industry. 

They urged the Office of Price 
Stabilization to grant the increase 
before their new contracts go into 
effect June 1. 

Increased costs of production 
have made a price rise necessary, 
according to the representatives. 
Under existing ceilings, they 
claimed, they cannot put an in- 
crease into effect. 
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General Ceiling Price Regula- 
tions govern pricing in the potash 
industry. 


Paper Supplies Good 


Increased production facilities 
for making paper shipping sacks 
should make the supply good dur- 
ing 1952, according to the National 
Production Authority. 


During the last quarter of 1951, 
production was 17.5 per cent above 
the third quarter production of 
200,223 tons. 





First Delaney Report 
Set To Be Released Soon 


Farm chemical manufacturers 
are awaiting with interest the re- 
ports of the Delaney committee to 
investigate the use of chemicals in 
foods and cosmetics. 

The long-awaited statements of 
the committee will be issued in a 
series of reports, the first of which 
should be ready by early June, 
according to a committee state- 
ment. 

Four reports covering the various 
phases of the investigation will be 
issued. Chemical fertilizer is ex- 
pected to be covered in the first re- 
port. The other reports are sched- 
uled to follow the first, in quick 
succession. 

Speculation has been widespread 
as to what recommendations for 
additional legislation would be 
made by the committee. While a 
committee spokesman would not 
reveal this beforehand, it was an- 
nounced that the first report prob- 
ably would be concerned with the 
following questions: 

1. Effect of chemical fertilizer on 
the general condition of the soil; 

2. Effect on quality and quantity 
of plant life; 

3. Effect on animals eating the 
vegetation and 

4. The quantity and quality of 
food growing from soil treated with 
chemical fertilizer. 


Miller Relocated 


B. T. Miller, who formerly 
covered the middle western terri- 
tory for Kraft Bag corporation out 
of the Chicago office, now will cover 
Alabama, Mississippi, Louisiana, 
southwest Tennessee, Arkansas and 
Texas, the company announced. 

Miller’s headquarters will be in 
New Orleans. 

Miller long has been identified 
with multi-wall shipping sacks. 
For many years prior to joining 
Kraft Bag corporation, he was en- 
gaged in the production end of 
bag-making. 
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LaMOTTE SOIL 


The result of 30 years of extensive cooperative research with 
agronomists and expert soil technologists. WRITE WIRE OR PHONE 
The methods used are peat on fundamentally sound chemical ee 
reactions adapted to the study of soils, and have proved invalu- 
/ YOUR PRODUCT DESERVES 











able aids in diagnosing deficiencies in plant food constituents. & 

Methods for the following tests are available in single units or in 

uasieadion sets: 4 THE BEST SHIPPING ° 
Ammonia Nitrogen Iron 

Nitrate Nitrogen PH (acidity and alkalinity) = CONTAINERS AVAILABLE % 
Nitrite Nitrogen Manganese <q 

Available Potash Magnesium ~ THAT MEANS 

Available Phosphorus Aluminum 

Chlorides Replaceable Calcium o 

“nue o| MENTE BAGS 

Tests for Organic Matter in Soils, and Nutrient Solutions, Co 





(hydroculture) furnished only as separate units. 


(Illustrated) The LaMotte Combination Soil Tests Burlap or Cotton 
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ing Outfit. jose 
“ New or Used 
— = Printed or Plain 
p 
Phosphorus od Dept. Z c 
Potassium a5 
Niet MENTE & CO., INC. | 
Also used for + 4 9 A 
Pinat Tieeae re] Isaac T. Rhea, Pres. mi 
Tests ™'! Savannah » New Orleans + Houston | 
Write for free literature 
am WRITE, WIRE OR PHONE 
LaMOTTE CHEMICAL PRODUCTS COMPANY —eb 
Dept. FC Towson, Baltimore 4, Md. 





C/AL:MAGHOXIDE 


CUT YOUR COSTS WITH —» 


Unexcelled for its superior Dehydrating, Neutralizing, CAL-MAG 



















and Curing factors in the preparation of better fertil- 
izers. Write for complete information. OXIDES pes a 
MgO 40.39 HYDRATED 
PROMPT SHIPMENTS as ser LIME (165 TNP) 
Three railroads serve our Carey, Ohio plant--assuring “ é “s 
prompt delivery--everywhere. TNP 203.88 “oa 
(107 TNP) 


Screened to size 






Oho NATIONAL LIME o» STONE CO. — 
General Offices «++ ++ FINDLAY, OHIO 











FERTILIZER MATERIALS 


LOW AND HIGH TEST MATERIALS FOR 
ORGANICS DIRECT APPLICATION 


BUYER OF RAW MATERIALS FOR THE 
FERTILIZER INDUSTRY FOR 30 YEARS 


Quotations Promptly Furnished 


FRANK R. JACKLE 


BROKER 





New York 17, N. Y. 





405 Lexington Avenue 
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o-1 Cam-Grip 
Holder for Bags 





Cam-Grip Bag Holder 


A new self-locking Cam-Grip bag 
holder especially designed to sus- 
pend 50, 80 and 100-pound multi- 
wall paper bags while being filled, 
has been developed by Richardson 
Scale company. 

It comprises a bag-holding mech- 
anism mounted on a spout which 
the user bolts to the hopper or bin 
outlet. 

Empty bags are slipped over the 
mouth of the spout and up under 
the cams. The positive grip of the 
cams holds the bag in place during 
filling. When releasing a filled bag, 
a semi-circular release bar is pushed 
up, releasing the cams and allowing 
the bag to drop to a conveyor or 
skid. 

The cast-iron spout is secured to 
the hopper or bin outlet by forming 
a flange at the outlet and then bolt- 
ing or welding the top of the Cam- 
Grip spout to this flange. 

Height of the hopper outlet 
flange should be such that the 
longest bag will hang about six 
inches above the conveyor or skid 
onto which the bag is to be re- 
leased. For further information on 
the Cam-Grip, fill out a Reader 
Service Card, using number 5-1. 


Farmers Union to Build 

Utah Farmers Union announced 
recently that as soon as a source of 
sulfuric acid can be found for pro- 
cessing the rock, it will construct a 
$5,000,000 superphosphate plant in 
Utah or Colorado. 
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Industrial News 


Plans Set for British 
Industries Fair May 5 


The 1952 British Industries Fair 
will be held in London and Birming- 
ham, England, May 5 to 16. 

Sir Frank Lee, permanent head 
of the Board of Trade, reported 
Britain’s National Trade Show in 
1951 attracted the record number 
of 19,266 overseas visitors. He said 





plans were being made to increase 
the figure for the 1951 exhibition. 
This is the largest overseas attend- 
ance in the thirty-six year history 
of the fair. 

The 1952 Fair again will occupy 
three exhibit halls, Earl’s Court and 
Olympia in London, and Castle 
Bromwich in Birmingham. All 
exhibit space in the buildings was 
utilized last year. 





For Dependable 


BLIGHT 
CONTROL 


AS TU 
COPPER SULPHATE 
\ 





for your BORDEAUX SPRAYS and COPPER-DUST Mixtures 


America’s growers have been using Triangle Brand 
Copper Sulphate for over 60 years because this 
economical blight control method has been proven 
effective. Ask your dealer for Triangle Brand Cop- 
per Sulphate for Bordeaux Sprays . . . available in 
Large Crystals, Small Crystals, Superfine, Snow or 
Instant (free-flowing powder). Also Triangle Brand 
Basic Copper Sulphate for sprays and Copper- 


Dust mixtures. 





FREE LitERATURE 
AVAILABLE ON 
REQUEST 


Write today for these help- 
ful, informative booklets... 
‘*Bordeaux Mixture—Its 
Efficient Preparation and 
Use’... ‘‘Bordeaux Con- 
trols Late Blight on To- 
matoes” . . . and ‘‘Basic 
Copper Sulphate."’ 











PHELPS DODGE REFINING CORPORATION 


40 Wall St., New York 5, N. Y. * 230 N. Michigan Ave., Chicago 1, Ill. 















Sackett Builds The Equipment 
You Need 


*% ONE MAN BATCH WEIGH SYSTEMS 
% PLANT MODERNIZATION PROGRAMS 
% CONTINUOUS AMMONIATION UNITS 
% MIXING AND SHIPPING EQUIPMENT 


Aerating Equipment 
Automatic Control Equipment 
Basing Units 
Belt Conveyors 
Bucket Elevators 
Centralized Control Systems 
Continuous Acidulating Processes | 
Continuous Ammoniating Systems 
Conveyors 
Coolers 
Crushers 
Disintegrators 
Dry-Mixing Units 
Dust-Arresting Equipment 
Fume Scrubbing Systems 
Hoppers and Spouts 
Materials Handling Equipment 
Milling and Screening Units 
Multiple Hopper Batching Systems 
Oil Fired Dryers 
Plant Mechanization Systems 
Pneumatically-Operated Gravity 
Batch Mixers 
Pneumatically-Controlled Valves 
Pulverizers 
Sackett Timken Bearings 
Sccking Units 
Scales 
Screens 
Shipping Units 
Shuttle Belt Conveying Systems 
Tailing Mills 
Vacuum Condensing Systems 


GET THE RIGHT ANSWER TO YOUR 


PRODUCTION PROBLEMS PGubitt 


THE A. J. SACKETT & SONS CO. 
1707 S. HIGHLAND AVENUE 
BALTIMORE 24, MARYLAND 
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NFA, Plant Food Council 
Plan Big June Conventions 


Leading agricultural, industrial 
and governmental leaders are 
scheduled to address the spring 
conventions of the National Ferti- 
lizer Association and the American 
Plant Food Council, to be held on 
consecutive dates in June. 

NFA will gather at White Sul- 
phur Springs, W. Va., while the 
Plant Food Council will convene at 
the Homestead, Hot Springs, Va. 

Meeting first, from June 16-18, 
NFA representatives will hear a dis- 
tinguished group of speakers. 

Heading the list are Senator Karl 
E. Mundt (R.-S. D.), John H. 
Stambaugh and J. E. Totman, 
chairman of the board of directors 
of NFA, who will speak at the 
opening day session. 

Mundt will talk on ‘Where To 
in °52,’”’ Stambaugh will discuss 
“Agriculture—An American Busi- 
ness Opportunity,’ and Totman 
will present his annual convention 
address, summarizing the year’s 
activities of the association. 

Milton S. Eisenhower, president 
of Pennsylvania State College, will 
speak on the topic ‘‘ Framework for 
Peace’’ at the June 18 session. 
Allan B. Kline, president of the 
American Farm Bureau Federa- 
tion, will talk on “Our Agriculture 
and American Defense.’’ Russell 
Coleman, president of NFA, will 
give the annual convention address. 

Discussing problems which face 
the industry will be George V. 
Taylor, chairman, of Spencer 
Chemical company; Edwin C. Ka- 
pusta, NFA, secretary; Richard E. 
Bennett, Farm Fertilizers; F. W. 
Darner, U. S. Phosphoric Products 
division, Tennessee corporation; 
Leroy Donald, Lion Oil company; 
R. M. Jones, Barrett Division, 
Allied Chemical and Dye corpora- 
tion; R. A. MacDonald, Inter- 
national Minerals and Chemical 
corporation; G. F. MacLeod, Sun- 
land Industries, and H. B. Siems, 
Swift and company. 

A record attendance of more 
than 500 fertilizer manufacturers 


and leaders in the fields of agricul- 
ture, research and education is ex- 
pected at the American Plant Food 
Council convention, June 19-22, 
according to president Paul T. 
Truitt. 

Importance of fertilizer to the 
national welfare, with emphasis on 
the major factors influencing the 
future of farming and the relation- 
ship of fertilizers to the food 
economy will be the theme of the 
seventh annual convention. 

Principal speaker at the banquet 
session of the convention will be 
U. S. Senator Harry F. Byrd 
(D.-Va.). 

Others scheduled to address the 
gatherings include President Truitt, 
Prof. C. J. Chapman, Extension 
Specialist in soils, University of 
Wisconsin; Dr. H. F. DeGraff, 
professor of food economics, Cor- 
nell University, and Rep. Harold 
D. Cooley (D.-N. C.), chairman of 
the House Committee on Agri- 
culture. 

Agricultural leaders from all 
parts of the country will participate 
in a panel discussion on ‘Major 
Factors Influencing the Future of 
Agriculture.”’ 


Low Resigns 

Marc C. Low has resigned as 
assistant sales manager of Phillips 
Petroleum company to become 
president of Sunset Fertilizer com- 
pany at Bartlesville, Okla., where 
the firm is building a $300,000 
plant. 





Wanted: Reliable and 
experienced manager for 
fertilizer division. Know 
buying, formulation and 
State 
expected. Address 
care FARM CHEM- 


Philadelphia 7, Pa. 


plant operations. 
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SACKETT FERTILIZER PROCESSING SYSTEMS PAY OFF 


These fast fertilizer processing systems have reduced production 
costs in some plants as much ‘as 65% ... An estimated cost 
savings included with a Sackett survey of your production oper- 
ations may even exceed this figure. 










4 

fg SACKETT ONE MAN BATCH-WEIGH SYSTEM 
gi 1. liminates waste of manpower. 

2. Fast-acting weigh valves and printed weigh record pro- 
vides more rapid and accurate weighing. 

3. Circular design of storage hopper accelerates flow of 
ingredients through weigh valves . . . no corners or valley 
angles to retard flow of material. 





4. Its compact design permits installation in existing 


CONTROL PANEL buildings with minimum alterations. 
5. The installation of this system does not, in any way, 
Meas 8 , disturb existing mixing facilities. 


Built in four sizes, 25 tons to 100 tons per hour. 





MANUFACTURING PROCESS 


This new Sackett-conceived and developed process pro- 
duces a superphosphate of premium quality in either powdered 
or granular form. Its complete mechanization and centralized 
panel control brings to the industry entirely new conceptions 
of high production speeds, low manufacturing costs and 
quality product control. 

These Sackett patented processes are built in three sizes, 
25 tons to 75 tons per hour. 















CONTROL PANEL 
Central control panel 
shown — 5, we 
ti P : : P 
cars. Plant yapiodione Exclusive suspended acidulation produces highly con- 


from this point by o itv 
rose ve verted superphosphate of excellent quality. 


@ SACKETT CONTINUOUS AMMONIATING SYSTEM 


The patented Sackett Continuous Ammoniation System is now being offered in 
four sizes with capacities ranging from 25 tons per hour to 100 tons per hour. This 
highly efficient method of ammoniating superphosphates and mixed goods with 
solutions offers many important advantages and is easily installed in connection 
with existing basing equipment. Higher ammoniation rates are made possible by 
its accurate proportioning of solids and solutions and lower reactive temperatures 
due to its exclusive aerating action which takes place during ammoniation. This 
system is also built in pressurized design for anhydrous ammonia or solutions having 
high vapor pressures. 


=. : —— 
= 
Ansricas torsmosf Designers and builders 


SUPERPHOSPHATE PLANTS + FERTILIZER MIXING PLANTS + RELATED PRODUCTION EQUIPMENT 


THE A. J. SACKETT & SONS CO., 1707 S. HIGHLAND AVENUE, BALTIMORE 24, MD. 


Aychileels and Manufacturing Enginsers b ls Fertilizer Industey SINCE VESTA 
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TRIPLE 
SUPERPHOSPHATE 


46 to 48% Available Phosphoric Acid 
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A MARK OF /BHOSPHATE \ RELIABILITY 


20% SUPERPHOSPHATE 


Sales Agents: Bradley & Baker 
155 East 44th St. New York, N. Y. 


x 
U. S. Phosphoric —— 
Division 


TENNESSEE CORPORATION 


Tampa, Florida 

















STEDMAN 


Fertilizer Plant 





EQUIPMENT 


Dependable for More Than 50 Years 


All Steel Self-Contained 
Fertilizer Mixing and Bagging Units 
Batch Mixers — Pan Mixers — 
Dry Batching Wet Mixing 
Tailings Pulverizers — 


Swing Hammer and Cage Type Type 


Vibrating Dust Weigh Acid Weigh 
Screens Hoppers Scales 
Founded 1834 





STEDMAN FOUNDRY & MACHINE COMPANY, INC. 


Subsidiary of United Engineering and Foundry Company 


General Office & Works: AURORA, INDIANA 





JAITE 
HEAVY DUTY MULTI-WALL PAPER BAGS 


OFFER DEPENDABLE PROTECTION FOR 
YOUR FERTILIZER 


THE JAITE COMPANY 


“Manufacturers of Paper and Paper Bags” 


JAITE, OHIO 





SINCE 1908 











AGRICULTURAL CHEMICALS 
Copper Sulphate ail grdes e Basic Copper Sulphate 


Zee-N-O 


(Neutral Zinc) 
The High Test Nutritional Basic Zinc 
56% Zinc as Metallic 


W.R. E. ANDREWS SALES INC. 


1505 Race Street 


Since 1926 Philadelphia 2, Pa. 


ManganO 


(Neutral Manganese) 
The High Test Nutritional Manganese 
55% Mn as Metallic 
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Minor Elements 


(Continued from page 31) 


whether trace-element applications 
would be advisable on soils where 
visible crop-deficiency symptoms 
were not apparent. 

Some preliminary work of this 
type, sponsored by the Crop Pro- 
tection Institute, had been carried 
out in Delaware and nearby states. 
Battelle’s work included some two 
hundred different field trials with 
the majority in the southern coastal 
plain area and in the Ohio valley. 
Tobacco was the principal crop 
used. Some experiments were made 
on the effect of one element, usually 
copper. In many, effects of several 
elements were demonstrated. Wher- 
ever possible, tests were made so 
that effects of a complete micro- 
nutrient mixture were compared 
with mixtures in which one or 
another trace element was lacking. 

Results were not always decisive, 
but approximately 80 per cent of 
the cases were distinctly in favor of 
the copper- or trace-element-mix- 
ture treatments. The indication 
was that in many locations trace- 
element applications are beneficial, 
even where no visual crop-defi- 
ciency symptoms appear. 

It can not be recommended, in 
view of these experiments, that 
trace elements be applied at all 
times, alone or with standard ferti- 
lizer. The suggestion at present is 
that until complete soil tests are 
obtainable at low cost each inter- 
ested grower should obtain a small 
supply of trace elements and note 
their effect on a portion of his land. 

One objection that has been 
made to the fortification of ferti- 
lizer with trace elements is the 
possibility of bringing about tox- 


icity of plants through continued 
use. This is a distinct hazard in the 
case of boron, but there is little 
danger with copper, zinc or man- 
ganese. 


Battelle has had an experiment 
running since 1946 in which 20 
pounds per acre of copper sulfate 
has been applied yearly to a 
mineral soil. No indication of tox- 
icity has yet appeared. On a small 
plot, a single application of 400 
pounds of copper sulfate per acre 
on a clay loam soil, killed seedling 
tomato plants. Later plantings, 
without further soil treatment, 
grew and bore fruit. On peat soils, 
yearly application of copper is an 
accepted fertilizer practice. 


Micronutrients usually are ap- 
plied to the soil in the highly refined 
sulfate form. It has been suggested 
for some time that other forms such 
as oxides or even finely ground ore 
concentrates also might be effec- 
tive. Battelle tests were run at 
eight widely separated locations in 
eastern United States. Several 
copper compounds, including both 
finely ground metallic copper and 
chalcopyrite ore, were compared 
with copper sulfate as a soil amend- 
ment. Tests showed, without ex- 
ception, that insoluble copper com- 
pounds were effective in preventing 
copper deficiency, although, as 
might be expected, they were not 
superior to the sulfate. With the 
present critical need for copper, 
manganese and zinc for non-agri- 
cultural purposes, use of ground ore 
concentrate for soil-amendment 
purposes might be profitably ex- 
ploited further. 


Additional Battelle research has 


included movement of trace ele- 
ments in the soil and the effect of 
their application on the mineral 
content of certain crops. Consider- 
able work also has been done on de- 
velopment of new and improved 
methods of trace-element analysis. 

Much remains to be done before 
it will be possible to prescribe cor- 
rect mineral formula to be applied 
to a soil in order to insure optimum 
growth and maximum nutritive 
quality of the plants grown thereon. 

Considering the advances made 
in the past decade we may expect 
additional knowledge will be forth- 
coming to help approach this goal 
of soil science. @ 


CHEMICO PLANTS 


are profitable 








investments 





Chemico’s services cover every detail in 
design and construction of sulphuric acid 

lants, acid concentrators, complete fertil- 
izer plants and P-A Venturi Scrubbers for 
fluorine fume elimination. 


Chemico’s performance guarantees are 


backed up by 35 years of experience. Con- 
sultation involves no obligation. 


CHEMICAL CONSTRUCTION 
CORPORATION 


488 Madison Ave. New York 22, N. Y. 








POTASH 


ALEXANDER 


P.O. BOX 155 


May, 1952 


Call or 


M. 


WELe 
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Charleston, S. C. 
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You'll find Raymond Multi-Wall Paper Ship- 
ping Sacks carrying fertilizer to farmers every- 
where ... to the man who farms by sections 
... and the man who farms by the acre. 















These strong, dependable paper shipping sacks, so easy to 
handle, so easy to pack, appeal to the quality buyer. Yes, 
they are CUSTOM BUILT fo the particular requirements of the 
packer and shipper. They are made in various types, sizes, 
and strengths, available printed in multi-colors or plain. 


They are sift-proof, dust-proof, and water-resistant. 


A Raymond representative will be glad to assist you in 
selecting the perfect Raymond Shipping Sack for your needs. 
Wire, write, or phone RAYMOND today! 


THE RAYMOND BAG COMPANY 
Middletown, Ohio 


RAYMOND Mihi Hall 
PAPER SHIPPING SACKS 
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5-2. Airslide Conveyor 


Among many advantages 
claimed by Fuller company for its 
Airslide Conveyor is the ease with 
which it can be designed and in- 
stalled to avoid structural obsta- 
cles and production equipment. 
The conveyor operates on the prin- 
ciple of fluidizing dry, fine mate- 
rials with low-pressure air, so that 
they flow by gravity, like water on 
a slightly inclined plane. Reader 
Service, number 5-2. 


Industrial News 


Aurora Calcium Opens 
New Dolomite Plant 


Aurora Calcium Enterprises, 
Inc., has opened a new $250,000 
plant to process dolomite for soil 
reconditioning, near Aurora, Iowa. 

The plant is equipped for pulver- 
izing, flash drying and bagging and 
has capacity of over 200 tons a day. 

Officers of the new company are 
S. A. Patten, president; John Alessio 
and Peter Stasi, vice presidents and 
Paul Weishapl, secretary-treasurer. 











5-3 Roller Mill 


Excellent results in the grinding 
of various rotenone bearing insecti- 
cides have been reported with the 
Williams Roller Mill, according to 
the company in a booklet describ- 
ing the product. Pyrethrum flow- 
ers can be pulverized to 98.5 per 
cent passing 200 mesh. The mill 
also can be used for grinding DDT 
and other farm chemicals. Reader 
Service, number 5-3. 





Text matter from the Barrett advertisement illustrated below— 


Little Man with 


a Big Problem 


THERE IS LESS FARM LAND than ever before 
in history to support this young American. He 
depends on an area of productive soil approxi- 
mately the size of a standard city block to grow 
almost everything he eats, wears and uses. And 


Today America has only 214 acres of crop- 
land per person, as compared to 314 acres in 
1920. With our population now increasing at 
the rate of 4,000 people per day, we will have 
about 134 acres of cropland per person in 1975. 








his proportionate share of the land will shrink 


For more than 300 years, America supplied 
as he grows older. 


the needs of a growing population by opening 
new land. But this is no longer possible. Virtu- . 
ally all our available productive soil is now in — 
use. Today this soil is supporting 152 million 
people. How can we make the same land pro- 
vide the abundant American way of life for an 
estimated population of 190 million by 1975? 


The fertilizer industry and its 50,000 agents 
and dealers are supplying the best answer to 
this vital problem. The annual output of com- 
mercial fertilizers has been increased 180% as 
compared to the 1935-39 period. And continu- 
ing research has developed better methods and 
materials to constantly improve the plant food 
content of fertilizers. 


By using millions of tons of commercial fertil- 
izers, along with other progressive agricultural 
practices, farmers are increasing the crop-pro- 
ducing power of the soil. Average annual pro- 
duction per acre of all the cropland in America 
is now 37% greater than it was during the 
1935-39 period. 


Barrett shares substantially in this major 
contribution to our country’s welfare. Barrett 
is America’s leading distributor of Nitrogen, the 
plant food element in fertilizers that 
builds proteins and enables crops to 
make vigorous growth and produce 
abundant yields. 
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NITROGEN 


The vital importance of fertilizer is brought to 
the attention of millions of Americans by this 
full-page Barrett advertisement in The Satur- 
day Evening Post, April 12, and Fortune, April. 
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FEEDING AND FERTILIZER 
MATERIALS 


(SINCE 1898) 


SAMUEL D. KEIM 


1343 ARCH STREET 
PHILADELPHIA 7, PA. 
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Stay at the newest, most 
centrally located hotel in 
the Motor City, completely 
» fireproof, 750 outside 
rooms with bath, smart 
new furnishings, lowest 
comparable rates, ample 
parking space—a find for 
the cost-conscious traveler! 
Dining Rooms Air Con- 
ditioned 




















The NEW Hotel 


aYouRnitys 


Woodward at Adelaide 






Convention and Touring Groups Invited 

















ALEX. M. MciVER 


SPECIALIZING 


Burlap Bags 


Peoples Office Building 








Representatives: Morgan Bros. Bag Company, 
GROUND COTTON BUR ASH, 30/40% K.O POTASH 
Phones: L. D. 921-922 


Established 1915 H. H. McIVER 


ALEX. M. McIVER & SON 


BROKERS 


® Sulphuric Acid 

® Nitrogenous Materials 

® Blood and Fertilizer Tankage 

® Phosphate Rock 

® Castor Pomace 

® Potash 

® High Testing Dolomitic Lime 

® “Riceland” Ground Rice Hulls 

© Ammoniated Base and Superphosphate 


Paper Bags Cotton Bags 


Charleston, S. C. 
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MONARCH SPRAYS 









This is our Fig. 645 Nozzle. Used 
for Scrubbing Acid Phosphate Gases. 
Made for “‘full” or “thollow” cone in 
brass and ‘‘Everdur.” We also make 
“Non-Clog” Nozzles in Brass and 
Steel, and 


Stoneware Chamter Sprays 


now used by nearly all chamber 
spray sulphuric acid plants. 


CATALOG 6-C 









MONARCH MFG. WORKS, INC. 


2501 East Ontario Street, Philadelphia, Pa. 








_astabeneronnt 


Use this Hayward Class ‘‘K"’ Clam Shell for se- 
vs vere superphosphate digging and handling. d 





HAYWARD BUCKETS 


Z THE HAYWARD CO., 202 Fulton St., New York 








GASCOYNE & CO., INC. 


Established 1887 


CHEMISTS and ASSAYERS 


Public Weighers and Samplers 


27 South Gay Street - BALTIMORE, MD. 








SHUEY & COMPANY, Inc. 


Specialty: Analysis of Fertilizer Materials and Phosphate Rock. 
Official Chemists for Florida Hard Rock Phosphate Export As- 
sociation. Official Weigher and Sampler for the National Cotton- 
seed Products Association at Savannah; also Official Chemists 
for National Cottonseed Products Association. 


115 E. BAYSTREET, SAVANNAH, GA. 








FIGURE YOUR FORMULAS 
Quickly and Accurately with 


THE ADAMS POCKET FORMULA RULE 
Price $1.25 Postpaid 
WARE BROS. COMPANY 
317 N. Broad St. Philadelphia 7, Pa. 











Analytical and Consulting 
Chemists 


WILEY & ComPANY, Inc. 
BALTIMORE 2, 


MD. 











THE BRADLEY HERCULES MILLS 
AND GRIFFIN MILLS 








For Fine or Semi-Fine Grinding of 


PHOSPHATE ROCKS and LIMESTONE 


Capacities 1 to 50 Tons Per Hour 





Catalogs Mailed on Request 


BRADLEY PULVERIZER COMPANY 


Allentown, Penna. 
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Supplying Fertilizer Manufacturers Only 





Deliveries to West Coast Ports from Abroad 


CARNEGIE CHEMICAL MFG. CO. 
6363 Wilshire Bivd., Los Angeles 48, Calif. 
Webster 3-8271 


CALCIUM CYANAMID 


Granular or Powder, 21% Nitrogen 


UREA 


White Crystal, 46% Nitrogen 


Al, lie. ls, Ml. 8, i. i, st. Mle, in, sls, is, lin, le, 





SOUTHERN STATES PHOSPHATE and FERTILIZER COMPANY 
SAVANNAH, GEORGIA 
Manufacturers of 
SULPHURIC ACID, SUPERPHOSPHATE, COMPLETE FERTILIZERS 


and ALL TYPES OF BASE GOODS 
EXPORT ORDERS SOLICITED 











FERTILIZER MACHINERY and ACIDULATING EQUIPMENT 


BATCH MIXERS — PULVERIZERS — CAGE MILLS — SCREENS — SCALES 
ELEVATORS, AND ALL OTHER EQUIPMENT FOR COMPLETE PLANTS 


ATLANTA UTILITY WORKS 


EAST POINT, GA. 








May, 1952 








OWN SPECIFICATIONS 
MINERALS ARE ESSENTIAL TO OPTIMUM CROP PRODUCTION 


One of the country’s foremost producers of Agricultural 
Chemicals and Soluble Mineral Salts 


COPPER SULPHATE 


ZINC SULPHATE 


Producers Of ES-MIN-EL—Essential Mineral Elements 
And Special Mineral Mixtures For Fertilizer Manufacturers 


For further information phone, wire or write 


TENNESSEE CORPORATION 


Atlanta, Georgia Lockland, Ohie 





TENNESSEE CORPORATION 
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5-4 Mist-o-cide Generator 

“Just pull the tab—’’. That’s the 
story of Mist-o-cide, the new self- 
dispersing insecticidal generator, manu- 
factured by Multiphase Laboratories, 
Inc. The unique, automatic dispersing 
unit was described in the April issue of 
FarM CHEMICALS. The company has 
additional information and specifications 
concerning development and marketing 
of the automatic Mist-o-cide generator, 
which is highly effective for both space 


and residual killing of pests. Code 
Number 5-4. 
5-5 Production Advice 

What shall we produce? In what 


Here is a list of the 
NEW PRODUCTS and 
BULLETINS described 
on this and the Indus- 
trial News pages of 
this issue giving their 
monthly code number. 


5-1 Cam-Grip 

5-2 Airslide Conveyor 
5-3 Roller Mill 

5-4 .Mist-o-cide Generator 
5-5 Production Advice 
5-6 Increase Toxicity 
5-7. Mikro-Pulverizer 
5-8 Thanite 

5-9 IMP Mill 

5-10 Hou-actinite 

5-11 Toximul 

5-12 Dispersing Agent 
5-13 Lindane Available 
5-14 A-B-C Sealer 

5-15 New Dust Collector 
5-16 Bin-Dicator 





How You Can Get 





Free Information 


On each of the two postage-paid postcards below you can request further infor- 
mation on four items described on this and the Industrial News section of this 


issue, 


Fill out one quarter section for each item in which you are interested. 





form can our chemical products best be 
sold? If you ever have been faced with 
these questions, you may be aided by a 
pamphlet from R. S. Aries & Associates. 
Literature from the organization de- 
scribes how it aids in selecting new 
chemical products, suggesting new ideas 
and evaluating products from the view- 
point of your country. The company 
says its aid extends from overall plan- 
ning to individual product or process 
surveys. Code Number 5-5. 


5-6 Increase Toxicity 

A ten-fold increase in the toxicity of 
nicotine and nicotine sulfate can be ob- 
tained by addition of low concentrations 


of polyethylene glycol fatty acid esters. 
Glyco Products company, which makes 
the esters, says the increased toxicity is 
reflected in both higher percentage kill 
and speed of kill. Data and specifica- 
tions on these non-ionic surface active 
agents is given in company literature. 
Synergism of the agents with nicotine 
appears to be the result of improved 
penetration of the insect cuticle, accord- 
ing to Glyco. Code Number 5-6. 


5-7 Mikro-Pulverizer 

Early in the development of DDT, a 
Mikro-Pulverizer mill proved its ability 
to grind the insecticide. Produced by 
Pulverizing Machinery company, the 
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mill can be used for many grinding pur- 

.poses. Many installations have been 
made for DDT and benzene hexachlo- 
ride. The company says the carefully 
checked performance justifies the claim 
that the mills granulate the materials 
with an efficiency unrivaled by any 
other machine. Operation of the mill 
insures a free and even flow of granular 
material ideally suited to the feeders 
normally used in a tableting machine. 
A booklet describes the mills in detail. 
Code Number 5-7. 


5-8 Thanite 

Effectiveness of Thanite as a toxicant 
in insecticide sprays is described in a 
new booklet available from Hercules 
Powder company. The booklet, entitled 
“Take a Good Look at Thanite,”’ in- 
cludes tables of comparative testing data 
and lists formulas using the material. 
Advantages of Thanite in household 
sprays, livestock sprays and aerosols also 
is included. Tests of Thanite alone and 
in combination with other toxicants were 
run by independent biological testing 
laboratories. Results are tabulated in 
separate tables for three-minute, five- 
minute and ten-minute knockdown and 
24-hour kill. Code Number 5-8. 


5-9 IMP Mill 


Low cost production of blended field 
strength insecticides can be accom- 
plished by using a Raymond ‘‘ Whizzer”’ 
type IMP mill. Producers of DDT and 
BHC mixtures, Toxaphene and Chlor- 
dane can use the mill to advantage, the 
company claims. An important feature 
of the mill is that there are no screens to 
break, wear or clog. .An air separation 
system is used for classifying and con- 
veying the material. It provides a 
cooling medium for removing heat gener- 
ated in pulverizing. Result is a product 
that is finer and more consistent, a 
bulletin on the mill explains. Code 
Number 5-9. 


5-10 Hou-actinite 


Both soil and fertilizer conditioning 
can be obtained through use of Hou- 
actinite, a nitrogenous tankage, accord- 
ing to a bulletin of H. J. Baker & Bros. 
Used as a raw material in mixing ferti- 
lizers, it aids in mixing and blending and 
adds nitrogen, available P.O; and or- 
ganic matter to the mixture. The 
material is available in bulk or in bags. 


Code Number 5-10. 
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5-11 Toximul 

For spontaneous dispersion of Toxa- 
phene, Ninol laboratories advises the use 
of Toximul, the latest in its series of 
emulsifiers. When added to water of any 
hardness, concentrates containing the 
material form stable emulsions with a 


minimum of agitation. Samples and 
further information are available, the 
company states. Code Number 5-11, 


5-12 Dispersing Agent 

Tests show that Darvan, a dispersing 
agent, increases effectiveness of pesti- 
cides in wettable concentrates. Very 
small amounts are needed for excellent 
dispersion and suspension, according to 
R. T. Vanderbilt company. The toxi- 
cants are effective and react quicker 
because of the increased surface area of 
smaller sized suspended particles. Sol- 
uble in water neutral pH and stable with 
mild acids and alkalis, Darvan is not a 
wetting agent and does not appreciably 
affect surface tension. Code Number 
5-12. 


5-13 Lindane Available 

Lindane for pesticide formulators now 
is being produced by Kolker Chemical 
corporation. The Diamond Alkali sub- 
sidiary of the organization has commer- 
cial quantities available of the 99 per 
cent gamma material. Prices and speci- 
fications are available, the company re- 
ports. Code Number 5-13. 


5-14 A-B-C Sealer 

A valuable addition to packaging 
equipment in industrial plants is the 
A-B-C Short Sealer, which seals cartons 
and packages in half the drying time, 
according to the company. Literature on 
Model SA describes it as an automatic 
top and bottom sealer with heaters to 
dry adhesive quickly. It will auto- 
matically seal the top and bottom flaps 
of packed cases. Optional equipment, 
such as case counters, printers and 
power adjustment is available. Code 
Number 5-14. 


5-15 New Dust Collector 

By controlling dust at its source 
through specially designed hooding and 
piping which conveys the otherwise dis- 
persed material to a modern dust col- 
lector, American Wheelabrator & Equip- 
ment corporation claims excellent house- 
keeping and clean operations in produc- 
tion of mixed fertilizer. A company 
bulletin says recovery of 20 cubic feet of 
salable fertilizer every week is obtained 
by using the equipment. Company 
literature gives complete information 
on the unit. Code Number 5-15. 
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Duval Sulphur and Potash Company 





Modern, New Plant and Refinery at Carlsbad, New Mexico 


Address all communications to 


ASHCRAFT-WILKINSON CO. 


Exclusive Distributors 
ATLANTA, GEORGIA 
Cable Address ASHCRAFT 


NORFOLK, VA. « CHARLESTON, S.C. « TAMPA, FLA »* GREENVILLE, MISS. » COLUMBUS, OHIO 
May, 1952 
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HAMMOND Multi-Wall BAGS 


HIGHEST QUALITY PAPERS AND MATERIALS 


Insert shows intricate machin- 
ery for tube and gusset for- 
mation. Lower photo shows 
“tubes” coming off large tuber, 
from which they are conveyed 
to sewing machines, where 
they are made into Sewn Type 
Multi-W alls. 








MODERN MACHINES—SKILLED PERSONNEL 


EFFICIENT PLANT OPERATIONS 


HAMMOND BAG & PAPER COMPANY 


General Offices: Welisburg, W. Va. Plants in Welisburg, W. Va. and Pine Bluff, Ark. 
Repr tives in the following cities: 
Chicago, Ill, Minneepolis, Minn. New York, N. Y. Bluefield, Va. Columbus, Ohio 
Ligonier, Pa. Houston, Texas Kansas City, Mo. Baltimore, Md. Charlotte, N. C. 


_@ OPEN MOUTH 
a) SEWN BOTTOM 
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AGRICULTURAL CONSULTANTS 
Bailey & Lerch, Washington, D. C. 
ALDRIN 
Ashcraft-Wilkinson Co., Atlanta, Ga. 


AMMONIA—Anhydrous and Liquor 

Barrett Div., Allied Chemical & Dye Corp., New York City 

Commercial Solvents Corp.. New York City 

Lion Oil Co., El Dorado, Ark. 

Mathieson Chem. Corp., Baltimore, Md. 

Phillips Chemical Co., Bartlesville, Okla. 

Spencer Chemical Co., Kansas City, Mo. 
AMMONIUM NITRATE 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Lion Oil Co., El Dorado, Ark. 

Phillips Chemical Co., Bartlesville, Okla. 

Spencer Chemical Co., Kansas City, Mo 
AMMONIUM PHOSPHATE 

Monsanto Chem. Co., St. Louis, Mo 
AMMONIUM SULFATE 

See Sulfate of Ammonia 
BAGS—Burlap 

Bemis Bros. Bag Co., St. Louis, Mo. 

Mente & Co., Inc.. New Orleans, La. 

Virginia-Carolina Chemical Corp., Richmond, Va. 
BAGS—Cotton 

Bemis Bro. Bag Co.. St. Louis, Mo. 

Mente & Co., Inc., New Orleans, La. 

Virginia-Carolina Chemical Corp., Richmond, Va. 
BAGS—Multiwall-Paper 

Bemis Bro. Bag Co., St. Louis, Mo. 

International Paper Co., Bagpak Div.. New York City 

Hammond Bag & Paper Co., Wellsburg, W. Va. 

Jaite Company, The, Juite, Ohio 

Kraft Bag Corporation, New York City 

Mente & Co., Inc., New Orleans, La. 

Raymond Bag Co., Middletown, Ohio 

Union Bag & Paper Corp., New York City 

Virginia-Carolina Chemical Corp., Richmond, Va. 
BAGS—Dealers and Brokers 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Mclver & Son, Alex, M., Charleston, S. C. 


BAG CLOSING MACHINES 
Fischbein Co., Dave, Minneapolis, Minn. 
International Paper Co., Bagpak Div., New York City 


BAG CLOSING=THREAD & TWINE 
Bemis Bros. Bag Co., St. Louis, Mo. 
Mente & Co., Inc., New Orleans, La. 


BAG PRINTING MACHINES 
Schmutz Mfg., Louisville, Ky. 


BAG FILLING MACHINES 
Atlanta Utility Works, The, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Machine Co., Aurora, Ind. 
BHC AND LINDANE 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Commercial Solvents Corp., New York City 
General Chem. Div., Allied Chem. & Dye Corp., N. Y. C. 


BONE PRODUCTS 
American Agricultural Chemical Co., New York City 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Jackle, Frank R., New York City 
Mclver & Son, Alex M., Charleston, S. C. 
Woodward & Dickerson, Inc., Philadelphia, Pa. 


BORAX AND BORIC ACID 
American Potash and Chem. Corp., New York City 
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General Chem. Div., Allied Chem. & Dye Corp., N. Y. C. 


‘Farm Chemicals’ 


Mclver & Son, Alex. M., Charleston, S. C. 

Woodward & Dickerson, Inc., Philadelphia, Pa. 
BROKERS 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Jackle, Frank R., New Vork City 

Keim, Samuel D., Philadelphia, Pa. 

Mclver & Son, Alex. M., Charleston. S. C. 

Woodward & Dickerson, Inc., Philadelphia, Pa. 
BUCKETS—Hoist, Crane, etc. 

Hayward Company, The, New York City 
CALCIUM ARSENATE 

American Agricultural Chemical Co., New York City 

General Chem. Div., Allied Chem. & Dye Corp., N. Y. C. 
CARS AND CART 

Atlanta Utility Works, The, East Point, Ga. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman Foundry and Machine Co., Aurora, Ind. 
CASTOR POMACE 

Ashcraft-Wilkinson Co., At'anta, Ga. 

McIver & Son, Alex. M., Charleston, S. C. 
CHEMISTS AND ASSAYERS 

Gascoyne & Co., Baltimore, Md. 

Shuey & Company, Inc., Savannah, Ga. 

Wiley & Company, Baltimore, Md. 
CHLORDANE 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

General Chem. Div., Allied Chem. & Dye Corp., N. Y. C. 
CLAY 

Ashcraft-Wilkinson Co., Atlanta, Ga. 
CONDITIONERS 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Jackle, Frank R., New York City 

Keim, Samuel D., Philadelphia, Pa. 

McIver & Son, Alex. M., Charleston, S. C. 

National Lime & Stone Co., Findlay, Ohio 


CONTROL SYSYEMS 
Sackett & Sons Co., The A. J., Baltimore, Md. 


CONVEYORS—Belt 
Sackett & Sons Co., The A. J., Baltimore, Md. 


COPPER SULFATE 
Andrews Sales, Inc., W. R. E., Philadelphia, Pa. 
Phelps Dodge Refining Corp., New York City 
Tennessee Corp., Atlanta, Ga. 


COTTONSEED PRODUCTS 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Jackle, Frank R., New York City 
Mclver & Son. Alex. M., Charleston, S. C. 
Woodward & Dickerson, Inc., Philadelphia, Pa. 
DDT 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
General Chem. Div., Allied Chem. & Dye Corp., N. Y. C. 
Monsanto Chemical Co., St. Louis, Mo. 


DIELDRIN 

Ashcraft-Wilkinson Co., Atlanta, Ga. 
DILAN 

Commercial Solvents Corp., New York City 
DILUENTS 

Ashcraft-Wilkinson Co., Atlanta, Ga. 
DITHIOCARBAMATES 

General Chem. Div., Allied Chem. & Dye Corp., N. Y. C. 
DRYERS 

Sackett & Sons Co., The A. J., Baltimore, Md. 
ELEVATORS—Bucket 


Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Machine Co., Aurora, Ind. 
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A WHOLE FARM 
THRIVES ON NOURISHMENT 


Animal or vegetable . . . each and every living organism on the 
face of our earth grows 24 hours a day. Nowhere is this so evident 
as on a farm... for a farm's very purpose is to foster a collection 
of growing creatures and plant life. 


Now, every form of growth must, sooner or later, be traced to the 
soil. And that means the farm’s natural resources undergo 
tremendous drain . . . for this constant nourishing must suck out 





( r the rich plant-food elements in the land itself. 
OF new oe That's where soil replenishing fertilizers come in. Many of the 
a eer most effective of these fertilizers contain POTASH . . . often Sunshine 


HIGRADE MURIATE OF POTASH 62/63% K,0 State Potash, a product of New Mexico. This fertilizer is more 
GRANULAR MURIATE OF POTASH 48/52% K,0 than a mere soil nutrient. It strengthens crops . . . thereby helping 
PAANURE SALTS 20% K.0 MIN. them to resist disease and drought. 


UNITED STATES POTASH COMPANY, Incorporated, 30 Rockefeller Plaza, New York 20, N. Y. 
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ENGINEERS—Chemical and Industrial 
Chemical Construction Corp., New York City 
Fairlie, Inc., Andrew M., New York City 
General Industrial Development Corp., New York City 
Marietta Concrete Corporation, Marietta, Ohio 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Machine Co., Aurora, Ind. 
Titlestad Corporation, Nicolay, New York City 


FERTILIZER—Mixed 
American Agricultural Chemical Co., New York City 
Armour Fertilizer Works, Atlanta, Ga. 
Davison Chemical Corporation. Baltimore, Md. 


International Minerals & Chemical Corporation, Chicago. III. 


Southern States Phosphate & Fertilizer Co., Savannah, Ga. 

Virginia-Carolina Chemical Corp., Richmond, Va. 
FILLERS 

Mclver & Son, Alex. M., Charleston, S. C. 
FISH SCRAP AND OIL 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Jackle, Frank R., New York City 

Mclver & Son, Alex. M., Charleston, S. C. 

Woodward & Dickerson, Inc., Philadelphia, Pa. 
FULLER’S EARTH 

Ashcraft-Wilkinson Co., Atlanta, Ga. 


FUNGICIDES 
American Agricultural Chemical Co., New York City 
Andrews Sales, Inc., W. R. E., Philadelphia, Pa. 
General Chem. Div., Allied Chem. & Dye Corp., N. Y. C. 
Tennessee Corp., Atlanta, Ga. 


HERBICIDES 
Lion Oil Company, El Dorado, Ark. 
Monsanto Chemical Co., St. Louis, Mo. 


HERBICIDES—Oils 
Genera! Chem. Div., Allied Chem. & Dye Corp., N. Y. C. 
Lion Oil Company, El Dorado, Ark. 


HOPPERS & SPOUTS 
Atlanta Utility Works, The, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Machine Co., Aurora, Ind. 


IMPORTERS, EXPORTERS 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Southern States Phosphate & Fertilizer Co., Savannah, Ga. 
Woodward & Dickerson, Inc., Philadelphia. Pa. 


INSECTICIDES 
American Agrictultural Chemical Co., New York City 
Andrews Sales, Inc., W. R. E., Philadelphia, Pa. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Commercial Solvents Corp., New York City 
Milligan Bros., Jefferson, Iowa 
General Chem. Div., Allied Chem. & Dye Corp., N. Y. C. 
Powell & Co., John. New York City 
Virginia-Carolina Chemical Corp., Richmond, Va. 
IRON SULFATE 
Tennessee Corp., Atlanta, Ga. 
LEAD ARSENATE 
American Agricultural Chemical Co., New York City 
General Chem. Div., Allied Chem. & Dye Corp., N. Y. C. 
LIMESTONE 
American Agricultural Chemical Co., New York City 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Mclver & Son, Alex. M., Charleston, S. C. 
National Lime & Stone Co., Findlay, Ohio 
LOADERS—Car and Wagon 
Sackett & Sons Co., The A. J., Baltimore. Md. 


MACHINERY=Acid Making and Handling 
Atlanta Utility Works, The, East Point, Ga. 
Chemical Construction Corp., New York City 
Monarch Mfg. Works, Inc., Philadelphia, Pa. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Machine Co., Aurora, Ind. 


MACHINER Y—Acidulating 
Chemical Construction Corp., New York City 
Sackett & Sons Co., The A. J., Baltimore, Md. 
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MACHINERY—Ammoniating 
Sackett & Sons Co., The A. J., Baltimore, Md. 


MACHINER Y=Grinding and Pulverizing 
Atlanta Utility Works, The, East Point, Ga. 
Bradley Pu!lverizer Co., Allentown, Pa. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Machine Co., Aurora, Ind. 


MACHINERY—Material Handling 
Atlanta Utility Works, The, East Point, Ga. 
Hayward Company, The, New York City 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Machine Co., Aurora, Ind. 


MACHINERY=—Mixing, Screening and Bagging 
Atlanta Utility Works, The, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Machine Co., Aurora, Ind. 


MACHINERY—Power Transmission 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Machine Co., Aurora, Ind. 


MACHINER Y—Superphosphate Manufacturing 
Atlanta Utility Works. The, East Point, Ga. 
Sackett & Sons Co., The A. J.. Baltimore, Md. 
Stedman Foundry and Machine Co.. Aurora, Ind. 


MANGANESE SULFATE 
Mclver & Son, Alex. M., Charleston, S. C. 
Tennessee Corp., Atlanta, Ga. 


MANURE SALTS 
Potash Co. of America, New York City 

MINOR ELEMENTS 
Andrews Sales, Inc., W R.. E., Philadelphia, Pa. 
Tennessee Corporation, Atlanta, Ga. 

MIXERS 
Atlanta Utility Works, The. East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Machine Co., Aurora, Ind. 


NITRATE OF SODA 
American Agrictultural Chemical Co., New York City 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Barrett Div., Allied Chemical & Dye Corp., New York City 
International Minerais & Chemicals Corporation, Chicago, III. 
McIver & Son, Alex. M., Charleston, S. C. 
Woodward & Dickerson, Inc., Philadelphia, Pa. 


NITROGEN SOLUTIONS 
Barrett Div., Allied Chemical & Dye Corp., New York City 
Lion Oil Company, El Dorado, Ark. 
Phillips Chemical Co., Bartlesville. Okla. 
Spencer Chemical Co., Kansas City, Mo. 


NITROGEN MATERIALS—Organic 
American Agriculture Chemical Co.. New York City 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
International Minerals & Chemical Corporation, Chicago, III. 
Jackle, Frank R., New York City 
Mclver & Son, Alex. M., Charleston, S. C. 
Woodward & Dickerson, Inc., Philadelphia, Pa. 


NOZZLES—Spray 
Monarch Mfg. Works, Philadelphia, Pa. 
Spraying Systems Co., Bellwood, II. 


PARATHION 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
General Chem. Div., Allied Chem. & Dye Corp., N. Y. C. 
Monsanto Chemical Co., St. Louis, Mo. 
PENTACHLOROPHENOL 
Monsanto Chemical Co., St. Louis, Mo. 


PHOSPHATE ROCK 
American Agricultural Chemical Co., New York City 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
International Minerals & Chemical Corporation, Chicago, IIl. 
Mclver & Son, Alex. M., Charleston, S. C. 
Virginia-Carolina Chemical Corp., Richmond, Va. 
Woodward & Dickerson, Inc., Philadelphia, Pa. 
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VIRGINIA-CAROLINA CHEMICAL CORPORATION 


General Offices: 401 East Main Street, Richmond 8, Virginia 














See us for your requirements of 
IMPORTED MURIATE | 








Ledward, Dickerson, | 


FERTILIZER AND FEED MATERIALS 
Established 1873 


= 


IMPORTERS 
EXPORTERS 


BROKERS 
COMMISSION MERCHANTS 


1400 SOUTH PENN SQUARE 
Cable Address: “WOODWARD” 











PHILADELPHIA 2, PA., U.S.A. 
Phone—Locust 4-5600 
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PHOSPHORIC ACID 
American Agricultural Chemical Co., New York City 
General Chem. Div., Allied Chem. & Dye Corp., N. Y. C. 
Monsanto Chemical Co., St. Louis, Mo. 


PLANT CONSTRUCTION—Fertilizer and Acid 
Atlanta Utility Works, The, East Point, Ga. 
Chemical Construction Corp., New York City 
Fairlie, Inc., Andrew M., New York City 
General Industrial Development Corp., New York City 
Monsanto Chentical Co., St. Louis, Mo. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Machine Co., Aurora, Ind. 
Titlestad Corporatian Nicolay, New York City 

POTASH—Muriate 
American Potash & Chemical Corp., New York City 
Ashcraft-Wilkinson Co., (Duval Potash) Atlanta, Ga. 
International Minerals & Chemical Corp., Chicago, III. 
Mclver & Son, Alex. M., Charleston, S. C. 

Potash Co. of America, New York City 
Southwest Potash Corp., New York City 
United States Potash Co., N. Y. C. 

POTASH—Sulfate 
American Potash & Chemical Corp., New York City 
International Minerals & Chemical Corp., Chicago, III. 
Mclver & Son, Alex. M., Charleston, S. C. 

Potash Co. of America, New York City 

POTASSIUM PHOSPHATE 
Monsanto Chem. Co., St. Louis, Mo. 

PRINTING PRESSES—Bag 
Schmutz Mfg. Co., Louisville, Ky. 

PYROPHYLLITE 
Ashcraft-Wilkinson Co., Atlanta, Ga. 

REPAIR PARTS AND CASTINGS 
Atlanta Utility Works, The, East Point. Ga. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Machine Co., Aurora, Ind. 

SACKING UNITS 
Sackett & Sons Co., The A. J., Baltimore. Md. 

SCALES—Including Automatic Baggers 
Atlanta Utility Works, The, East Point, Ga. 

Sackett & Sons Co., The A. J., Baltimore. Md. 
Stedman Foundry and Machine Co., Aurora. Ind. 

SCREENS 
Atlanta Utility Works, The. East Point, Ga. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Machine Co., Aurora, Ind. 

SEPARATORS—Air 
Sackett & Sons Co., The A. J., Baltimore, Md. 

SOIL TESTING APPARATUS 
La Motte Chemical Products Co., Baltimore, Md. 

SPRAYS 
Monarch Mfg. Works, Inc., Philadelphia. Pa. 
Spraying Systems Co., Bellwood, IIl. 

STORAGE BUILDINGS 
Marietta Concrete Corporation, Marietta, Ohio 

SULFATE OF AMMONIA 
American Agricultural Chemical Co., New York City 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta. Ga. 

Barrett Div., Allied Chemical & Dye Corp., New York City 
Jackle, Frank R., New York City 

Koppers Co., Inc., Tar Products Div., Pittsburgh. Pa. 

Lion Oil Co., El Dor: do, Ark. 

Mclver & Son, Alex. M., Charleston, S. C. 

Phillips Chemical Co., Bartlesville, Okla. 

United States Steel Corp., New York City 

Woodward & Dickerson. Inc., Philadelphia, Pa. 

SULFATE OF POTASH—MAGNESIA 
International Minerals & Chemicals Corporation, Chicago, III. 

SULFUR 
Ashcraft-Wilkinson Co., Atlanta, Ga. 

General Chem. Div., Allied Chem. & Dye Corp., N. Y. C. 
Texas Gulf Sulphur Co., New York City 
Ashcraft-Wilkinson Co., Atlanta, Ga. 

Woodward & Dickerson, Inc., Philadelphia, Pa. 

SULFUR—Dusting & Spraying 
Ashcraft-Wilkinson Co., Atlanta, Ga. 


U. S. Phosphoric Products Div., Tennessee Corp., Tampa, Fla. 
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SULFURIC ACID 
American Agricultural Chemical Co.. New York City 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
International Minerals & Chemical Corporation, Chicago, II. 
Lion Oil Company, El Dorado, Ark. 
Monsanto Chemical Co., St. Louis, Mo. 
Mclver & Son, Alex. M., Charleston, S. C. 
Southern States Phosphate Fertilizer Co., Savannah, Ga. 
U.S. Phosphoric Products Division. Tennessee Corp., Tampa, Fla. 
Virginia-Carolina Chemical Corp., Richmond, Va. 
SUPERPHOSPHATE 
American Agricultural Chemical Co., New York City 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Davison Chemical Corporation, Baltimore, M4. 
International Minerals & Chemical Corporation, Chicago, III. 
Jackle, Frank R., New York City 
Mclver & Son, Alex. M., Charleston, S. C. 
Southern States Phosphate Fertilizer Co., Savannah, Ga. 
U.S. Phosphoric Products Division, Tennessee Corp., Tapa, Fla. 
Virginia-Carolina Chemical Corp. Richmond, Va 
Woodward & Dickerson, Inc., Philadelphia, Pa. 
SUPERPHOSPHATE—Concentrated 
Armour Fertilizer Works, Atlanta, Ga. 
International Minerals & Chemical Corporation, Chicago, Ill. 
U.S. Phosphoric Products Division, Tennessee Corp., Tampa, Fla. 
Virginia-Carolina Chemical Corp., Richmond. Va. 
Woodward & Dickerson, Inc., Philadelphia, Pa. 
TALC 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
TANKAGE 
American Agricultural Chemical Co., New York City 
Armour Fertilizer Works, Atlanta. Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
International Minerals & Chemical Corporation, Chicago, Ill 
Jackle, Frank R., New York City 
McIver & Son. Alex. M., Charleston, S. C. 
Woodward & Dickerson, Inc.. Philadelphia, Pa. 
TEPP 
Monsanto Chemical Co., St. Louis, Mo. 
Virginia-Carolina Chemical Corp., Richmond, Va. 
TOXAPHENE 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
General Chem. Div., Allied Chem. & Dye Corp., N. Y. C. 
2, 4-D 
General Chem. Div., Allied Chem. & Dye Corp., N. Y. C. 
Monsanto Chemical Co., St. Louis, Mo. 
2, 4, 5-T 
General Chem. Div., Allied Chem. & Dye Corp., N. Y. C. 
Monsanto Chemical Co., St. Louis, Mo. 
UREA & UREA PRODUCTS 
Barrett Div., Allied Chemical & Dye Corp., New York City 
VALVES 
Atlanta Utility Works, The, East Point. Ga. 
Monarch Mfg. Works. Inc.. Philadelphia, Pa. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
ZINC SULFATE 
Tennessee Corp., Atlanta, Ga. 





Sulphurie Acid 
Tables Handbook. 


Send $3.50 


To WARE BROS. 
317 N. Broad St., Phila. 7, Pa. 
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Stedman Foundry and Machine Co., ane ieee ind... 
Tennessee Corporation, Atlanta, Ga 
Tennessee Products & Chemical Corp., Nashville, Teen... 
Texas Gulf Sulphur Co., New York City................. 
Titlestadt Corp., Nicolay, New York City............... 
Union Bag & Paper Corporation, New York City. : 
U.S. Phosphoric Products Division, Tennessee > Corp., - 

Tampa, Fla.. : ae 
United States Potash Cea, ‘New York City. 


United States Steel Corp., Coal Chem. Seles Div., New 
York Ci 


Virginia-Carolina Chemical Corp., Richmond, Va... 
Wiley & Company, Inc., Baltimore, Md................. 
Woodward & Dickerson, Inc., Philadelphia, Pa........... 
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Problem Solver: 


Bin-Diecator 


Determining how much material is in a bin at any 
given time always has been a big problem to the farm 
chemicals industries. 

If the indicator used to do this job is faulty, sticks, 
or is inaccurate in its indications, lots of money and 
time can be wasted, and plant efficiency decreased. 

All that is unnecessary if a modern unit is used for 
the job, according to Bin-Dicator company. 

Their product, Model CS Bin-Dicator, is a special 
bin-level indicator which solves the problem of secur- 
ing dependable level indication in Jarge bins. 

The indicator is designed for suspended installation 
from above and therefore can be located anywhere in 
the bin where there will be a free flow of material to 
and away from the diaphragm. 

This flexibility as to location permits the successful 
application of the unit in bins containing materials 
which tend to build up on the walls of the bin and to 
flow down through the central area only. Other 
indicators couldn’t cope with this situation, according 
to the company, but the Bin-Dicator, because of its 
placement, gives continuous indication. 

The installation can be moved up or down easily in 
the bin or lifted out for inspection. For further infor- 
mation on the Bin-Dicator, fill out a Reader Service 
Card, using number 5-16. 


Farm CHEMICALS 





NATIONAL WEALTH 


Greater production, in the face of 
rising wages and prices, is one of the 
factors in preserving our economy. 


The increased use of formerly non- 
productive land by conversion to 

pasture crops, the aim of the 

GREEN PASTURES program, is notably 
succeeding. 


During the year, let’s make it even 
more of a success. P.C. A. stands 
ready to further this program in every 
possible way. 


POTASH COMPANY OF AMERICA 


Carlsbad, New Mexico 
GENERAL SALES OFFICE...1625 Eye St., N. W., Washington, D. C. 


MIDWESTERN SALES OFFICE...First National Bank Bldg., Peoria, Ill. 
SOUTHERN SALES OFFICE...Candler Building, Atlanta, Ga. 





You can supply magnesium 


ST. PAUL 


MINNESOTA 


showing 


ry deci 





When oats are starved 
for magnesium, plants are 
yellow streaked and 
stunted. Last in a series of 
six advertisements showing 
magnesium deficiency 
symptoms in tobacco, 
cotton, grapefruit, corn, 
potatoes and oats. 


in the most effective way 


in mixed fertilizers with 


Water-Soluble 


Double Sulfate of Potash-Magnesia 


A lack of magnesium in the soil can seriously affect the 
growth of large acre yields of high-quality crops. There 
are probably farmers in the territory you serve who are 
not getting the good results they could because they are 
not supplying soluble magnesium to meet the deficiency 
of this plant food element in the soil. 
You'll be doing your farm customers a real service by 
including soluble magnesium in the complete plant foods 
you mix for crops grown on soils low in this vital nutrient 
..and you can do it in the most practical, convenient 
and economical way with Sul-Po-Mag. 
Sul-Po-M aq, is a properly balanced combination of pot- 
ash and magnesium, both in water-soluble form and 
immediately available to growing plants. It is mined 
and refined exclusively by International at Carlsbad, 


WRITE TODAY FOR YOUR FREE AND 1 


New Mexico, and is now being produced in greater 
tonnages than ever before for use in mixed fertilizers or 
bagged for direct application for a wide variety of crops. 


SUL-PO-MAG (Water-Soluble Double Sulfate of Potash-Magnesia) 
MURIATE OF POTASH SULFATE OF POTASH 


THIS 1S WHY GROWING PLANTS MUST HAVE MAGNESIUM 


It is required in the life process which gives plants their green color 
and keeps them growing. 


Promotes earlier maturity on soils low in magnesium. 

Enables crops to make better use of other plant foods 

Carries phosphorus to the growing and fruiting parts of the plant. 
Necessary for the development of seed. , 

Promotes the formation of proteins in growing crops. 

Stimulates growth of soil bacteria and fixation of nitrogen by legumes. 


Increases the plant's resistance to diseases. 


COPY OF THIS NEW BOOK 


Is) 


POTASH DIVISION INTERNATIONAL MINERALS & CHEMICAL CORPORATION 


‘eeuss/ 


General Offices: 20 North Wacker Drive, Chicago 6 


CIBRARY UNIVERSITY FARI 


ZUNE 








